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New Compressor Design 


GIVES OUTSTANDING SPACE SAVING 
WITH REDUCED RUNNING COSTS 


The Atlas Copco ER6 is a new sta- 
tionary compressor which uses funda- 
mental improvements in design to 
achieve remarkable results in perfor- 
mance and efficiency. The illustration 
shows the size of the ER6 compared 
with a conventional compressor of 
similar output: yet this extraordinary 
saving in space is achieved with added 
efficiency and economy, and with the 
same reliability of operation, which 
has characterised Atlas Copco com- 
pressors for 50 years. 


Economy of operation 

The specific power consumption for 
the ER6 is 10-15% lowerthanfor most 
machines of this capacity range on 
the market. At 4,000 hours running 
time per year this means an annual 
power saving of up to £360. 

In addition the cooling water con- 
sumption of the ER6 is very low be- 
cause of the special design of the in- 
tercooler, amounting to only 440 gal- 
lons per hour at 60°F. This is less than 
half the quantity needed for the 
majority of other similar air com- 
pressors. 


Economy of installation 

The ER6 requires an exceptionally 
small amount of floor space for its 
capacity. This reduces the cost of 
foundation and erection, especially 
with the use of a flange-mounted 
motor. 

Erection and alignment can be simpli- 
fied by using a base frame which can 


PRINCIPAL DATA 





Low-pressure 
piston 
displacement 
in cim 


1,300 


Maximum 
pressure 
in psi 


125 485 














Cooling water 
required 
at 60°F approx 
in galls/hour 


Free air 
delivered 
at 100 psi 

in cfm 


Weight 
in pounds 











440 6,600 








1,075 








be delivered as extra equipment. The 
balance is so good that the ER6 can 
be mounted on a skid frame, which 
does not require a concrete founda- 
tion. Skid frame mounting is especi- 
ally advantageous for contractors and 
makes it possible for the compressors 
to be moved easily and at lowcost from 
one site to another. 

The ER6 is equipped with an oil pres- 
sure control device and cooling water 


gauges together with a full set of 
instruments for visual control. 

A complete range 

of compressed air equipment 

Atlas Copco manufactures portable 
and stationary compressors, rock- 
drilling equipment, loaders, pneu- 
matic tools and paint-spraying equip- 
ment. Sold and serviced by companies 
or agents in ninety countries through- 
out the world. 


SMttlas Copeo puts compressed AIR TO WORK FOR THE WORLD 
Contact your local company or agent or write to Atlas Copco AB, Stockholm 1, Sweden 


Automobile Engineer, February 1959 

























METAL CASED OR Rotary shaft seals for high speeds. Hair line lip contact 
and correct spring loading ensure minimum 
METAL INSERT friction loss. Complete range of seals for shaft sizes $” 
SEALS WITH to 10” ex stock. Special seal sections for pressure 
applications. 
GARTER SPRINGS 





All British Standard and pre-standard sizes ex stock 








PRECISION in addition to a large number of non standard and 
MOULDED American sizes. Pioneer flash free ‘O’ Rings are 
ideal for static or slow reciprocating application 
‘Oo’ RINGS over a wide range of pressures. 









PRECISION 







GROUND Ground to close limits on the outside diameter, 
Pioneer Rectangular Rings give perfect sealing 
RECTANGULAR on high pressure reciprocating applications. 








SECTION RINGS 
— = a ET a ee 






A special section Sealing Ring superior to ‘O’ 
Rings or Rectangular Rings on low pressure 
applications up to 600 p.s.i. Cannot roll or twist 
in the groove. Hair line contact sealing lips 
ensure low frictional resistance. Interchange- 
able with British Standard ‘O’ Ring sizes. 





NU-LIP RINGS 





















‘ HYDRAULIC Used as hydraulic and pneumatic Piston Seals, 
>! PACKINGS hydraulic cylinder or valve stem packings. 
Pressures up to |,500 p.s.i. Six types are 
& WIPER SEALS available in a wide range of sizes. 


Pioneer Oilsealing & Moulding Co. Ltd. 


REE WORK VE LANCASHIRE TELEPHONE 
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NEWALL BRANDED BOLTS 
Newall Hitensile ... Newalloy ... Newallastic ... Newall Hi-tem ... 


are recognised by engineers as having unique qualities. We shall be happy 
to supply any engineer designer who is interested with details of the 


various bolts and studs, which cover the full range of modern requirements. 


A PNEWALL&CO.LID. cisict 
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ARCHDALE 


FOR HIGH PRODUCTION 


The Standard Motor Co. Ltd., Coventry, 
is only one of scores of factories where 


If you are producing components on a large 
scale, involving drilling, milling, tapping, 
boring or spot-facing, or any combination 


ARCHDALE special drilling and milling 
machines, as well as automatic transfer lines, of these operations, ARCHDALE can 
are contributing to reduced costs, improved certainly show you the way to lower costs. 
output and quality. 


We shall be pleased to submit complete schemes 
for your consideration. Get in touch with us. 


LTD. LEDSAM STREET, BIRMINGHAM, 16. 


co., 
A Member of the Staveley Coal & Iron Co. Ltd. Group 


JAMES ARCHDALE & 


TELEPHONE: EDGbaston 2276 
SOLE AGENTS: ALFRED HERBERT LTD., COVENTRY, Telephone: 89221 
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‘‘Assure me, dearest Matilda, 
it was all an evil dream” 


“Oh villainy most vile!” With this wild eldritch cry 
Egbert started from his pillows. Matilda, hurrying to 
his side, pleaded with him to disclose the cause of such 
piteous perturbation. 

At length, with many a sigh and groan, Egbert 
gasped, “Driving upon a dark and lonely road, I was of 
a sudden set upon by footpads and thieves who seized 
me, hurled me viciously into the roadway and drove 
off with joyous laughter, mindless of my plight. Even 
now those dastardly wights are reaping the fruits of 








my labours, enjoying my engine’s surging power as it 
makes mock of the direst hill, burning away my pre- 
cious fluid!” *Overcome with anguish, he could say no 
more. “Courage, my brave Egbert!” Matilda resolute- 
ly entreated him. “You are here, in your own bed, 
Egbert. You have but dreamt this calamity.” 

Hope battled with despair in Egbert’s face. Clutch- 
ing her hand in his troubled grasp, he breathed, 
“Assure me yet again, dearest Matilda, assure me it 
was all an evil dream.” 


* The finest quality Derv—BP Derv—is available at Agency sites throughout Britain. 
With a Shell and BP Derv Agency card your drivers can fill up with BP Derv on credit 


or for cash at agency rates. The sign on the right is the sign they should look for. 
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THERE IS NO SUBSTITUTE FOR EXPERIENCE 


We know that Lockheed disc brakes, now in 
volume production, will have the success that the 


alatianie biel Cece sehen priemenlcelttuslelehaenlen ritalin verins 
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LOCKHEED HYDRAULIC BRAKE COMPANY LTD., LEAMINGTON SPA WARW KSH 


(LockHEED 
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MICRONIC 
AIR FILTERS 


Purolator Micronic Air Filters 
are of the dry type and 
are unsurpassed in 
efficiency and reliability. 


The advantages of these filters 
are as follows: 


POSITIVE FILTRATION 

All the air consumed by the engine must pass 
through the filter and the filter efficiency is not 
affected by the engine speed. 


INSTALLA™’%ON ADAPTABILITY 
The filter, being a dry type, can be mounted 
in any position and since no oil is used there 


is no danger of “‘spill-over’’. 


LOW RESTRICTION 
Negligible restriction is offered to the flow of 
air, ensuring long running periods before 


servicing is necessary. 











EASIER MAINTENANCE 


Engine vibration assists in removing the 


accumulated dust from the element. A 
jet of air directed through the element ° 
from the inside is all that is required for ——- 


normal servicing. 


REDUCED RUNNING COSTS 
Engine wear is considerably reduced 
and this together with the simplicity of 
servicing considerably reduces running 


costs. 


CONFORMS TO 

BRITISH STANDARDS 

The Purolator dry type air filter has 
been developed and tested to conform 


to British Standard Specifications. 


The illustrations show examples from the 
range of air filters and breather filters 
of nominal capacities up to 550 C.F.M. 


—————— 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 


LEAMINGTON SPA o. 
WARWICKSHIRE « ENGLAND ) 
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Regd. Trade Marks: Purolator, ‘Mi-ronic’ 
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You'll find Bury Felt everywhere—as 
washers, seals and gaskets, polishing bobs, 
anti-vibration bases and buffing rollers. 
These are only a few of its hundred and one 
uses. You will think of many more. 
For Bury Felt is what you make of it: 
it can be chiselled, punched, 
machined or die-cut to suit 
your needs and is available 


in many types and textures. 


Versatile stuff - 
iam 





Send your enquiries to 

BURY FELT MANUFACTURING COMPANY LIMITED, 

P.0. BOX 14, HUDCAR MILLS, BURY, LANCASHIRE 

Phone: BURY 2262 (6 lines) 

London Offices: 3 Snow Hill, ECI. 

f Phone: CENtral 4448 





64 





Also manufacturers of 
‘FOAMBURY'’ Plastic Foam products 
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This pneumatic multiple nutrunner 
has now been running continuously 
for four years on the engine 
assembly line at Vauxhall! Motors. 
To date, these little horses have 
dealt with something like half a 
million units and in all this time 
have never required attention. 
Wonderful, you say? Well, of course 
it’s wonderful 


Who made it? Well, lL ask you!!! 


WHO MADE IT? . 
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liquids and gases 






Miany years’ experience in powder metallurgy has re- 


sulted in the development by BOUND BROOK of a porous 











material for the filtering of liquids and gases. It is 





produced from spherical metal powders of closely 









controlled particle size to give a rigid porous bronze 






} structure of uniform pore dimensions. This metallic 






structure has excellent resistance to impact, is suit- 






able for high pressure filtration in both directions of 


flow, and enjoys an almost indefinite life. The material 







is easily cleaned either by washing or by reversing the 


fiow. Designed for such applications as Filter Elements, 







Flow Control Devices, Flame traps etc., Bound Brook 


bronze filters are available in six grades to suit re- 








quired conditions, and in the form of discs, plates, cones, 





This microphotograph shows 
a section of a Bound Brook 
Filter. Note the porous 
structure formed by the use 
of spherical metal powder 





hollow cylinders etc. Special shapes can be made to 











suit customers’ requirements. For further information 








send for leafiet ‘‘ BOUND BROOK Bronze Filters ’’. 





o e Bound Brook Bearings Limited 


A MEMBER OF THE Se ee 
it 1 I 1 7) Trent Valiey Trading Estate, Lichfield, Staffordshire 


/ BIRFIELD GROUP 






Dead 
baa 


+ Telephone: Lichfield 2027-8 . Telegrams: Boundiess, Lichfield 








Automobile Engineer, February 1959 














OLD WAY 


This fluid seal involved 
internal threading of 
the tube, which was 
sealed with an expen- 
sive cap-nut. The 
assembly was laborious 
and spanners were 
needed. 






































VILL LLC THE SALTER WAY 


The tube is recessed 
and then simply 
rooved with the 
CIRCLIP SALTER Grooving Tool. 
FITTED IN A Circlip is snapped 
into position and 
GROOVE secures the fluid retain- 
ing plate with positive, 
vibration-free locking. 
When necessary the 


ULL quickly end ecsity. 
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save material-reduce assembly time 





When it’s a question of assembling components machining operations. A large standard range is 
in any engineering field, Salter Retainers are the at your immediate disposal, and we should 
answer. They replace nuts and bolts, screws, welcome the opportunity to assist in developing 
cotter pins, and eliminate expensive threading and special retainers to solve your problems. 





NEATER — MORE POSITIVE — PERMANENT RETAINING 
Send for the Salter Retainer 
catalogue — no designer is 
complete without it. ee 


) circtips €> Fasteners Retainers = Fixes 
Geo. Salter & Co. Ltd., West Bromwich - Spring Specialists since 1760 
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interchangeable, on the same 
mounting, with the standard 


Marles manual gear unit. 


THE 
TYPE 3 
‘UNIVERSAL’ 


Illustrated above is the Type 3 ‘ Universal’ 
steering gear which incorporates the 
hydraulic control valves mounted upon 
our type ‘861’ manual gear. This is for 
use with a separate power pump and with 
power cylinders operating on the steering 
linkage. Further particulars will be sent 
on request. 
ADAMANT ENGINEERING CO. LTD., 


THE AERODROME, WOODLEY, Near READING. 
Sole proprietors of the Marles Steering Company Lid. 


Telephone: Sonning 2351 Telegrams: Adamant, Reading 


"Oa oe 




















one of many decorative designs 


The brilliantly successful G.E.C. 101 range of fluorescent 
fittings offers a wide choice of designs for every lighting 
requirement — in executive offices, showrooms, shops 
and stores, as well as factory areas. They are made for 
14 to 8 ft. single or twin Osram guaranteed tubes, 

and all employ the famous G.E.C. Basic Channel with 
its proven advantages of versatility and economy in 
installation and maintenance. 


The fitting illustrated F41124]/5 consists of a standard channel with an enclosed 
diffuser in reeded 030 ‘Perspex’ with black ends and polished brass trim. 


fluorescent lighting fittings 


THE GENERAL ELECTRIC CO. LTD.. MAGNET HOUSE, KINGSWAY, LONDON, W.C.? 
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changing colour. 


Du Pont neoprene for adhesive cements 
offers a lighter original colour. Solutions 
in suitable solvent systems are essenti- 
ally water white. Little colour change 
results when aged at moderately high 
temperatures. (See pictures at right 
showing gum stocks.) Adhesive cements 
made with this new type neoprene, 
whether compounded or uncompound- 


ed, may safely be stored or shipped 


in metal containers without risk of 


Distributors: 


New Du Pont neoprene 
for better colour 
and viscosity stability 





Greater solution viscosity stability 
of neoprene, aged at 70°C., is also 
apparent from results of laboratory 
tests explained in an 8-page report 
No. 58-1). Ask your Du Pont distrib- 
utor for a copy of it, or write to us. 
Send also for latest copy of Du Pont 
Elastomers Notebook containing other 
information about new developments 


with Du Pont synthetic rubbers. 


Du Pont Company (United Kingdom) Limited, 


76 Jermyn Street, London, S.W.1. 


DU PONT NEOPRENE 


286. us. maT.oF- 


Better Things for Better Living 


. «+ Through Chemistry 
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COLOUR STABILITY 
OF NEOPRENE 
AGED AT 70°C 


O riginal 


Two Days 


Four Days 


Eight Days 








Ac¥AP modern solderless terminations 


TRADE MARK 


for every automotive application 





performance. 






@The pressure-cr 








the 






A-MP automatic machines 


up to 4000 uniform 






ons per hour. 






by 







leading car and 






facturers. 


This *A-MP solderiess Button 
Contact, specially designed 
automotive light 

socRets is made in strip 

iftal form and supplied 

on reels for automatic 
machine application. High- 
speed automated terminations 
ensure uniform high 

quality and reduce costs. 


; AA is] AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD. 


London Office: DEPT. 12, 60 KINGLY STREET, LONDON, W.!. Telephone: REGENT 2517-8 and 3681-2-3 










Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND 


* Trade Mark of AMP incorporated, U.S.A. AP 323-49 
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MERCURY AIRTUG 


WITH KIRKSTALL AXLES 
MOVES THE COMET 4 


KIRKSTALL FORGE ENGINEERING LIMITED 
LEEDS 5, ENGLAND 


TEL: HORSFORTH 2821 (8 LINES) 
CABLE: FORGE, KIRKSTALL 
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CENTRELESS 
GRINDING MACHINES 


for accurate, high-output production 


The type 4B machine illustrated is widely employed 
for production of automobile components and is also a 
popular machine for the electrical and textile industries, 
in fact, wherever high output, close tolerance centreless 
grinding is required. 

The grinding and regulating spindles are supported at 
both ends in super-precision roller bearings of equal 
resistance and the grinding wheel spindle drive is 
through a torsion bar to relieve the spindle of belt 
tension. The range of work diameters which can be 
ground on the 4B machine is 0.04 in.—6 in. and 
maximum length for infeed work is 11.8 in. 

Write to-day for full details of the Lidkoping range of 


centreless grinding machines. 


Soles & Service for... DRUMMOND-ASQUITH . . . the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EOWARD HOUSE, NEW ST., BIRMINGHAM 


"Phone: Midland 343! (7lines) Grams: Maxishape, Birmingham. Alsoat LONDON : ‘Phone : Trafalgar 7224 (5 lines) and GLAS GOW: 'Phone Central 0922 
IF 322 
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UNIT TYPE MACHINES 


Asquith Units from 4 h.p. upwards can be arranged as 
individual, multi-way, rotary transfer and in-line transfer 
machines for fast, automatic production. Some of the 
unit heads available are shown below. If you require 
large-quantity production of components at present 
produced on several machines, it will be worth 
investigating the possibility of machining them on an 





These Asquith Unit Type 
Machines are arranged for 
drilling and tapping small 
electric motor end shields. 
It incorporates 4 h.p. air- 
hydraulic drilling units and 
+ h.p. screw tapping units. 


} h.p. AIR HYDRAULIC DRILLING UNIT 





fully engineered 
for high-output production 


Asquith Unit Type Machine, Write today for details of 
the range of unit equipment or ask for a specialist to 
discuss your problem. 


WILLIAM ASQUITH LTD. 


HALIFAX - ENGLAND 





3/5 h.p. SCREW FEED UNIT HORIZONTAL STATIC MILLING UNIT 





Soles & Service for... DRUMMOND-ASQUITH . « « the British Isles 











DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
"Phone: Midland 3431 (7 lines) Grams: Maxishape, Birmingham. Also at LONDON: 'Phone: Trafalgar 7224 (5 lines) and GLASGOW: 'Phone Central 0922 
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LAPOINTE 





broaching 


Broaching round holes 


in cross members. 


Capacity: 24/15 tons, 
stroke: 24/30/36 inches. 
These machines can be 

supplied for push, pull or 
surface broaching. 


The Lapointe Machine Tool Co Ltd 
Otterspool Watford-by-Pass Watford Herts 
Made 
sae Telephone Watford 31711/2/3/4 Cables Lapointe Watford 
Also The Lapointe Machine Tool Company Hudson Mass. USA 
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SCHRADER FLOW CONTROL VALVES provide a control of movement 
speed so essential to the effective use of compressed air equipment. The range of valves 
has now been extended to give even greater flexibility. 

The valve is easily set, by means of an adjustment screw, thus determining how fast 
the air flows in the “ adjusted” direction. If used in conjunction with an air cylinder, 
for instance, the valve can control the pressure build-up and with it the speed of 
the piston thrust, but not its pushing force. This controlled thrust speed avoids the 
impact shock of suddenly applied air pressure, yet permits full thrust force. When 
the valve is operating in the “full flow” direction a poppet is opened, giving open line 
pressure. Where controlled air flow is required in both directions, two valves can be 
fitted back-to-back. 

Although designed primarily for air control, these valves are equally suitable for 
use with oil or water in hydraulic systems. 


Body of cast brass. The }” bore valve is the latest addition to the Schrader range, 
Non-corrodible plunger assembly, which now covers 4", }” and §” B.S.P. sizes. These provide a pressure 
replaceable in one umt. range as follows :—AIR : 0-400 P.s.1. OIL or WATER: 0-800 P.S.1. 


Substantial lock-nut 
resists vibration. 


@ LARGE POPPET TYPE PLUNGER 
PERM.TS FAST, FULL RETURN FLOW. 


@ LARGE DIAMETER STAINLESS STEEL 


SEAT GIVES ACCURATE CONTROLLED 
FLOW. NO NEEDLE PO.NTS TO CLOG. 
t i A | ¢ | POST THIS COUPON TODAY 


eS 


To: A. SCHRADER’S SON, Air Control! Products Dept. AE, 


F L 0 W C 0 N T Q 0 L Vy A L Vy E s £29 TYBURN ROAD, ERDINGTON, BIRMINGHAM, 24 


Please send details of Schrader Flow Control Valves 





NAME ....... 


ADDRESS 
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CHIEFTAIN 
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PES ALSO SE ge TY 


As with all other vehicles in their range, 

the new Chieftain and Claymore chassis of 

Albion Motors Ltd. are fitted with Capasco non-fade, 
heavy duty moulded brake linings and clutch facings. 


THE CAPE ASBESTOS COMPANY LTD 
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APASLA 


ON-FADE MOULDED BRAKE LININGS & CLUTCH FACINGS 








114 & 116 ° PARK STREET ~ LONDON’ W ° 1 Telephone: GROsvenor 6022 





TA 1900 
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R4M PARALLEL ROLLER BEARINGS... 


RANSOME AND MARLES BEARING COMPANY LTD. 


: 25 .y 
1 RGM NEWARK-ON-TRENT «© TELEPHONE 456 « TELEX 37-306 
BRANCHES « OFFICES AND AGENCIES THROUGHOUT THE WORLD 
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HERBERT 


No. 2D Capstan Lathe, the ideal machine for 


bar work up to 14" diameter and chuck work 
up to 9” swing. 


Now available for Early Delivery 


The component shown is machined from 35 tons tensile 
steel bar on a Herbert 2D Capstan Lathe. The illustration 
shows the tooling arrangement for the first operation 


which is completed in a time of 5 mins. 








L7D., COVENTRY 
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FRY Ss ‘SOLDERS - invisible exports... 





Invisible to all but those who 
use them are the top grade 
solders that play an important 
part in every MORRIS car. 


Specified for quality, economy and reliability, FRY’S Radiator and Body 
Solders and Fryolux Solder Paint help the British Motor Corporation 
maintain their leading place in world markets. 








| 
F RY '§ Metal foundries Limited 





Tandem Works, Merton Abbey, London, S.W.19 _ Tel: MiTcham 4023 (7 lines) 


And at: MANCHESTER: GLASGOW: KIDDERMINSTER: DUBLIN 
MRP.91 
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surface grinders 


and cut machining 


times. 


A 100” diameter table machine installed in a 
customers works to grind a range of cast-iron 
boiler components, has effected time savings 
ranging from 50-80%, over the previous 
methods. 


Lumsden Segmental-wheel Surface Grinders 
are high-production, rapid metal-removing 
machines which frequently effect substantial 
savings in machining times. Finish obtained 
on work is better and more accurate than 


that produced by milling and planing. 


Various types and sizes of Lumsden Machines 
are available for dealing with work ranging 
from small parts up to large castings. 


Sole Agents :— 


ALFRED 
HERBER Tr LTD.,COVENTRY factored Division, Red Lane Works. Ql 


AD.460 





Automobile Engineer, February 1959 





« 





vais is NEW! 


106% ACCURACY AND FINISH 





* Adaptability 
* Low Capital Outlay 


* Space Saving 


* Integral Cam Feed 


” Super Precision 
Bearings 


The FB4F Fine Boring Unit Head illustrated above 
incorporates an independent feed motion, transmitted 
to its spindle quill through a simple plate cam, which 
can be designed to give a fast approach and varying 
rates of feed. The robust spindle and quill, together 
with super precision spindle bearings, ensure a high 
degree of finish and roundness. 


ig re ¢ § I 0 ni ; These self contained units are readily adaptable for 


a wide variety of applications without need for costly 
set ups. 


& ; 
f ul | m é nt lid Particularly suitable for mounting on simple base 
i plates together with the necessary work holding fixture 


enabling single purpose units to be constructed for the 


Manufactured by :— 


DESIGNERS AND MANUFACTURERS OF SPECIAL minimum of time and cost. Wide range of speeds and 
MACHINE TOOLS feeds obtainable by changing feed cam and motor i 
pulley. 
BLETCHLEY BUCKS *‘Descriptive brochure on request.’’ 


Phone: BLETCHLEY 3403/4/5 
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How Metalastik 
tackle and solve 


the problems 


Many transmission systems which, from their design 
and workmanship, could be expected to be reasonably 
quiet, do in fact turn out to be unexpectedly noisy. 


We have analysed and diagnosed a number of such 
cases, and find that as a rule resonant torsional vibra- 
tion is the culprit, a conclusion which agrees with the 
practical observation by some engineers that a 
normally noisy transmission becomes markedly 
quieter when driven through a fluid flywheel. 


In most cases, one or another form of the Metalastik 
torsional vibration damper makes a striking improve- 
ment. Two forms, shown at 1 and 2, are used when 
analysis has shown the trouble to be due to resonant 
torsional vibration or cyclic fluctuation of the fly- 
wheel. They can be fitted in either of the positions 
shown, either behind the gearbox or in front of the 
final drive. When the amplitudes are unusually large 
the Metalastik unit No. 3 is used. 

This is not an inertia-type damper but a flexible 
coupling, in which low torques—at which most of 
the flutter occurs—are transmitted with considerable 
flexibility by a bush in torsion, the buffers taking up 
the drive only at high torque. This coupling is fitted 
between engine and gearbox. 


Our engineers are always available to investigate 
problems and to bring to bear their unsurpassed 
experience. 


METALASTIK® 
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EFerodo giwe the facts 


Sintered Metal Clutch Facings have very different physical properties from the familiar 
asbestos based facings, and in certain automotive applications give improved performance. 


High Thermal Conductivity gives 

* LONG LIFE * MINIMUM DisTORTION 

* COOLER RUNNING ** MINIMUM HEAT CHECKING 
Ferodo Sintered Metals withstand 

* HIGH TEMPERATURES * HIGH OPERATING PRESSURES 


Reduced ratio of static to dynamic friction coefficients leads to 
* SMOOTH ENGAGEMENT 


Ferodo Sintered Metal Types 


SM.1 General purpose material for dry and oil immersed applications. 


SM.2 For oilimmersed applications requiring smooth, gradual engagement such as 
automotive automatic transmissions. 

SM.3 Specially suited to dry, heavy duty applications such as engine master 
clutches on trucks and on tractor steering clutches. 

sM.4 Is intended as a mating surface for use against other Ferodo sintered metals 
to protect costly parts from heat damage and wear. 

SM.5 For oil immersed applications involving long slip periods such as seals 
and tension controlled clutches. 


SM.6 For oil immersed applications where smooth engagement must 
be coupled with relatively high rating. 


See as ae a 
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A 


A 


Sintered Metal Clutch Facings 





Write to us for further technica: information and brochure 


FERODO LIMITED * CHAPEL-EN-LE-FRITH A Member of the Turner & Newall Organisation 
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GACO M.I. OIL SEALS 
GACO ‘O’ RINGS 
GACO HYDRAULIC PACKINGS 


ig 


Fluon & Silicon * Gacots Textile Roller Coverings * Split Seals * Water Pump Seals 


ees. 


(GEORGE ANGUS & (Co I om seat DIVISION: COAST ROAD: WALLSEND- ON- TYNE 


Telephone: Wallsend 64551 (10 lines) Telex. Angus Ntyne 53-254. Telegrams: Gaco, Wallsend 
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Metropolitan Pretty good pyramid...... 


" RS : we think so, but working as we are 
Plastics Li m ited to the highest standards of 

precision every day, we tend to 
appreciate such things. If precision 
work (in thermo-setting plastics) 
is what you’re looking for, plus the 
capacity to turn out a job bang on 
time, you’ll be sure to find it with; 
Metropolitan Plastics Limited. 


que Zine 4 








1) 





°18 CasteP® 


Glenville Grove Deptford London SE8 Telephone Tipeway 1172 Specialists in Thermo-setting Plastics 
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Gan YOU face mill 
this engine sump 
IN 55 SECONDS? 


You can if you are using the latest Wadkin Articulated Arm Router L.C., shown 
below. With orthodox millers it would take up to 10 times longer! Can you afford 
to ignore such time saving possibilities? Let us prove the capabilities of this 
Wadkin high speed machine on non-ferrous components by 
demonstrating it to you— preferably on your own jobs. Meanwhile, 
write for Leaflet No. 831 which describes the machine and its 


applications. 


Wadkin Ltd., 
Green Lane Works, 
Leicester. Tel : 68151 


London Office : 
62-64 Brook St., W.1. 
Tel: MAYfair 7048-9 
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Araldite Resins for Tooling is the title of a new 
booklet describing processes which save a great deal 
of time and money. It gives methods and formulae 

covering the following applications of epoxy resins. SE nd YO Uu 


a copy? 


may we 











Jigs, fixtures and 
duplicate models 





Press tools 








Drop hammer dies 





Rubber press tools 





Stretch blocks 





Vacuum forming tools 





Matched moulds and 
rubber bag moulds 











Joggle blocks 














Hammer forms 











Router jigs 








Ar aldite epoxy resins 


Araldite is a registered trade name 


G | B A (A ; R ° L.) L | M IT E D Duxford, Cambridge. Telephone: Sawston 2121 


AP428 
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NEW Two-Stage Double- 
acting Stationary 

_ Air Compressor of 

- Advanced Design 


Type L2000 


* COMPACT DESIGN 
* HIGH EFFICIENCY 
* ALL-ROUND ECONOMY 


* COMPLETE 
RELIABILITY 


The result of long research 
and development, the L 2000 
has been subjected to ex- 
haustive tests which have 
proved most satisfactory. 





Write for 
Publication 
No. 350 C.E. 





Type L 2000 delivering 2,200 cu. ft. ree 
Air per minute at 100 ib. per sq. in. pressure. 


Air Compressors and 
Pneumatic Tools 
YOUR BEST INVESTMENT 
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coated sheets 


1 Resists corrosion and provides an 
extremely effective protection to the 
steel base. 


Highly suitable for all operations Genuine 


where severe forming or extra deep ° 
drawing is involved. Easy to join, tin-terne 

and paint, providing long life, 
reduced manufacturing costs with low 
initial costs. 


2 Possess similar characteristics to 
Genuine Tin-Terne, but are lower in cost. 
Are used for drawn parts and difficult 
forming operations. 


a choice of 


3 A cheaper grade than Terne Lead 


coated and used for applications involving 
simple bending and forming. 
Excellent for painting. 


coated 


Write for the 
descriptive booklet giving full details of our 
heavily coated products to: 


Specialities Department 


Richard Thomas & Baldwins (Sales) Limited 














47 PARK STREET 
LONDON W.! 
TELEPHONE: MAYFAIR 8432 
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Engineers 





with 
vibration 
problems 


consult... 


SILENTBLOC 


Manufacturers of 
Anti-vibration mountings 


Flexible Couplings and Bearings 


SILENTBLOC LIMITED MANOR ROYAL CRAWLEY SUSSEX 
Telephone: Crawley 2100 Telegrams: Silentbloc Crawley 
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LIGHT 
COMPACT 


THE C.A.V. 


DISTRIBUTOR TYPE 


FUEL INJECTION PUMP 
TYPE ‘DPA’ 











The C.A.V. contribution towards the success of the 
lower-cost modern diesel engine—the ‘DPA’ pump, developed 
by C.A.V. research—has rapidly established itself in a 
premier position, 150,000 having gone into service in the last two 
years in all parts of the world. Its efficiency has been proved 

and it is now standard equipment on a number of engines whose 
names are world famous. The ‘DPA’ pump offers many advantages—it is 
simple, light and compact, ideal for installation where space is restricted. 
It lends itself to the simplest and least expensive form of drive. It is 
suitable for high speeds, having lightweight parts and no highly stressed 
springs, and needs no special lubrication, Supplied with simple but extremely 
effective mechanical or hydraulic governors, giving close speed regulation. 


The World’s Leading Manufacturers of 


FUEL INJECTION & ELECTRICAL EQUIPMENT 
C.A.V¥V. ACTON LONDON W.3. 


AP939 
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SALISBURY GEARS- 


smooth, 
silent, 


longer-lasting ... 















HYPOID AND SPIRAL BEVEL 
GEARS UP TO 24” dia. 


High quality gears produced 
on the latest machines 
up to 24” dia. for all 
vehicles and locomotives. 




















———————— 


Axle shafts of all types. Special induction 
hardening process cuts cost, saves weight, and 
permits higher loadings. 





SALISBURY gears are smooth, silent 
and longer-lasting because of their 
exceptionally good finish— the result 
of the most recent manufacturing 
techniques and of constant attention 


to detail. 

THERE ARE Other benefits of this 
careful quantity-production on the 
most modern machines . . . excellent 





Revacycle and Coniflex low- 
cost gears, for car and light 
commercial differentials up to 
4}" pitch cone distance. 





SALISBURY TRANSMISSION LTD 


shares in the joint technical, research 

and productive resources of more than 

20 famous firms, such as Laycock 
Engineering Ltd., Forgings and 

Presswork Ltd., Hardy Spicer Ltd., 

The Phosphor Bronze Co. Ltd., and others, 
who constitute the Birfield Group 

of Companies. 











quality in every way . . . less 
servicing . . . a really competitive 
price . . . and, most important, delivery on time ! 


That’s why Salisbury gears are increasingly 
specified by designers and manufacturers . 
for cars such as Jaguar and Aston Martin, for 
the new diesel locomotives, for the tough work 
of building and agricultural machinery. 


SALISBURY make most kinds of gears, axle 


and transmissions for industry and 


commerce. And Salisbury technicians are 


always glad to co-operate on new projects 
and problems. Perhaps they can help you too? 
Please write for further details. 


SALISBURY TRANSMISSION LTD 


BIRCH ROAD+ WITTON : BIRMINGHAM 6 
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Metrovick Welding Equipment 
for Modern Engineering 


Borg-Warner automatic transmission used on 
British and Continental cars is now produced en- 
tirely in this country. The fabrication of the 
hydraulic torque converter is an achievement 
which depended largely on solving a number of 
welding problems. Distortion had to be avoided 
because of the close dimensional tolerances re- 
quired in many components and only a small 
departure from true balance is permissible with 








the high rotary speeds employed in the converters. 
In addition, the economics of present-day produc- 
tion necessitated fast, automatic welding techni- 
ques. All of these exacting and important welding 
requirements have been met by the use of several 
different types of Metrovick automatic submerged 
arc and resistance welding equipments, including 
a number of machines specially designed for 
the job. 


METROPOLITAN -VICKERS 





An A.E.I. Company 


LEADING WELDING PROGRESS 








L/W803 
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1. After the hub of the impeller has been 2. For welding the hub to the impeller shell 3. After vanes have been inserted, a filler 
pressed into its shell, the hub plate is welded a Metrovick submerged arc unit is used. An adapter drain plug is welded into the impeller 
inside the shell using a Metrovick 600 kVA essential feature of this machine is the electronic shell. A counterbalance weight is welded on 
projection welder. control of the arc the diametrically opposite side. This is carried 


out on a Metrovick 150 kVA air-operated 
projection welder, automatically setting the 
weld time for each operation. 








Fabricating the 
BORG-WARNER 
HYDRAULIC TORQUE 
CONVERTER 





4. The turbine assembly must be balanced to 
within 0.1 oz.-in. Balance is corrected by spot 
welding strip metal on to the vanes using a 
Metrovick 50 kVA portable machine 


















5. The completed clutch and flywheel as- 6. After testing the assembly for leaks a Metrovick 7. In the final balancing of the complete 
sembly and the converter assembly are fitted Archway Type multi-spot unit is used to attach assembly this Metrovick 75 kVA portable 
together and then welded with a Metrovick the blower. Sixteen spot welds are made with four spot welder is used for welding weights to 
submerged arc machine. This was specially air-operated heads. Control is by thyratron timer the outer casing. The air-operated welding 
designed for circumferential welds on Borg- and ignitron contactor gun is mounted on a pivoting arm, balanced 
Warner converter casings for ease of manipulation. 
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WINS [MOY care 


to many an 
industrial problem 


Felt is jack of all trades—but master of them too! 
There are very few industries which do not use 
felt in one form or another—and the number 


of forms felt can take is growing almost daily. 





FELT DOES SO MANY JOBS 


EADOWIOFIELI 


DOES SO MANY JOBS SO WELL... 

















Meadowfelt—satin-soft or rock- 
hard—is available in piece-goods 
and also in washers, gaskets, 
strips, anti-vibration pads and 
all cut parts—made to your 
specification. 

Are you making full use of 
Meadowfelt? It could almost 
certainly effect economies and 
solve many of your production 
problems. A discussion would 
take up little of your time 
—why not arrange for a repre- 
sentative to call? 


iV EADOW FELT 


Telephone or drop a line:— 





LONG MEADOW FELT CO. LTD., KIDDERMINSTER. Tel. 4071-2. 
(A.1.D., A.R.B. and |.A. approved) 
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Automation 


BEARINGS 


MAKERS OF SELF-LUBE BEARINGS ; SOLID AND FLEXIBLE ROLLER BEARINGS; 
‘** MAX-LOAD "’ ROLLER BEARINGS, ETC 


POLLARD BEARINGS LIMITED 
FERRYBRIDGE - KNOTTINGLEY - YORKS 


Tel: Knottingley 2323 - Telex 55166 ~- Grams: Balbearing, Ferrybridge. 
Also at Northampton, London and Oakville, Ontario. 

















Birmabright fitted as STANDARD 


All current models of the 
Triumph TR.3, Standard Pen- 
nant, Standard Ensign and 
Standard Ten are being fitted 
with Birmabright aluminium 
alloy radiator grilles, as a result 
of the outstanding success of 
the trials started over five years 
ago when Birmabright grilles 
were put into service on the 
Triumph TR.2. Chemically 
brightened and anodised by 
Charles & Watkins Ltd., these 
grilles are as attractive to look at 
as they are durable and trouble- 
free in use. 

Write now for full information 
about the applications of Birma- 
bright aluminium alloys. 




















B I rma b @ , Ss h C Corrosion-Resisting Aluminium Alloy 





Registered Trade Mark 


BIRMABRIGHT LIMITED : WOODGATE WORKS . BIRMINGHAM 32 


M222 
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MOST TYPES AND SIZES AVAILABLE FROM STOCK 





SEND FOR OUR NEW CATALOGUE 
PHILIDAS DIVISION — WHITEHOUSE INDUSTRIES LTD 


FERRYBRIDGE, KNOTTINGLEY, YORKS 
Tel: Knottingley 2323 (5 lines) Telex 55166 


London Office: 44 Hertford Street, W.1 Tel: LEGation 3888 Telex 23549 


Northampton Office & Stockroom: Countess Road, Northampton 
Phone: 3766. Telex: 31624 
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Setting up a formulation in an automatic plant for compounding ri 


Rigid specifications and the concise requirements demanded by 
modern industry, call in turn for great accuracy in the com- a Rubber Company ~ Rubber Bonders Limited are 

: , esigners and quantity manufacturers in rubber and 
pounding of rubber mixes. : Here the operator at the control synthetic rubbers. Principally they serve the motor, 
panel of the first automatic rubber compounding plant in transport and engineering industries where their help is 
operation in the British Isles, is seen determining the necessary enlisted in the use of rubber as an integral part of engi- 
ingredients and quantities, so as to ensure this accuracy. neering design. In these days of advanced techniques, 
Thereafter the various silos situated above automatically release Empire Rubber - Rubber Bonders solve many manu- 
the required amounts into hoppers which then move into the facturing problems. 


rubber mill. 
EMPIRE RUBBER COMPANY + RUBBER BONDERS LIMITED + DUNSTABLE + BEDFORDSHIRE + ENGLAND «+ £28.98 
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feet on the ground at Ansty 


Armstrong Siddeley Motors Limited—famous for 
developing the Double Mamba and other 

aero engines, and rocket motors—keep their feet 
firmly on the ground, as well. Ansty is 

the birthplace not only of high-altitude engines, 
but also of diesels for industrial, 

agricultural, marine and land transport use. 
HARDY SPICER LTD. are proud that their 
cardan shafts and universal joints are relied on 
extensively on the development test stands at the 
Ansty Engineering and Research Centre of 
Armstrong Siddeley Motors Limited 


Transmission Equipment of 


inherent Dependability by 


HARDY SPICER LTD 


Birch Road - Witton Birmingham 6 Phone: Birmingham Birchfields 4504 





! 
Member of the Biretftieid ed Group 
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McKAY Automatic Feed Lines 
for Decoilling, Stuatghtonuing Mashiieg ote 





The Automatic Feed Line 
illustrated is linked to a 
BRITISH CLEARING 
Blanking Press 





The range of British Built McKay Equipment includes 





OE pe complete Feed Lines for coils from 24” to 108” wide and up 
PACK > to a maximum weight of 30 tons. 
MACHR E McKay Feed Lines are designed to feed material accurately 


and at high speed either into a Guillotine or Blanking Press. 


BUILT BY VICKERS Depending on exact requirements, various types of coil holders, 
such as parallel expanding types, cone types and chuck types, 


can be provided. High pressure spray pumps for washing and 
cleaning coil material can be incorporated if required. 


Sole Agents in U.K. 


ROCKWE LL 


For further particulars write or telephone TODAY 


WELSH HARP, EDGWARE RD., LONDON, N.W.2. 
TEL: GLADSTONE 0033 


ALSO AT BIRMINGHAM —TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2822 


es a, ie TOOL LTD 
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‘ re than a drill 
4 /fits aservice 


i ees 





THE SHEFFIELD TWIST DRILL AND STEEL CO. LTD. SHEFFIELD, ENGLAND 


DORMER DRILLS ARE OBTAINABLE FROM YOUR USUAL ENGINEER ERCHAN 
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FROM BRITISH OXYGEN — FOR BRITISH INDUSTRY 


W, 











| 





Flame Cleaning 








Welding Cutting Heating 


Sensational Saffire 4 blowpipes in1 


Recently introduced, the Saffire Combined Outfit has 
achieved outstanding success and widespread use in 
industry. 

The Saffire, virtually 4 blowpipes in 1, is extremely 
efficient and economical in use. Here is a precision 
tool that has helped boost production for many thou- 
sands of users. 

Buy the whole Saffire Outfit or just the common shank 
with the heads you need. Just consider how the Saffire 
Combined Outfit can increase your own production 


range and efficiency! 
Common Shank 
to which any of 
these blowpipes 
can be fitted. 





7—_———— a eT a ~~ aw ee ee a ee ee ee ee ee ee ee ee ee ee oe oe ee ee Se ee ee ee ee ee ee ee eee ee ee ee ee ee 


(©) BRI TtiIsHw OXYGEN 


British Oxygen Gases Ltd., Industria! Division, 


Spencer House, 27 St. James's Piace, London, S.W.1. 


AN. 


52 Automobile Engineer, February 1959 














6089 ~ 


EATON ; 


2-SPEED AXLES 








The larger ‘Thames Traders’—Ford’s successful two speed axles are fitted to your ce 









new range of trucks—are offered with Eaton two vehicles. 







speed axles as factory fitted optional equipment. You simply can’t afford not to order 






High and low ratios are combined in the same axle “Eaton” when you order your new trucks 





and the electrical control provides the correct gear and lorries. 






for any condition of service simply and instant- 







aneously. 






You save on engine and transmission wear—on 


maintenance costs—on fuel consumption —and 






fast schedules are easily maintained when Eaton 





EATON AXLES LIMITED 


VICTORIA ROAD, GREAT SANKEY, WARRINGTON, ENGLAND 


In association with 
EATON MANUFACTURING COMPANY, CLEVELAND, OHIO, U.S.A. E.N.V. ENGINEERING CO. LTD. LONDON N.W.10 - RUBERY OWEN & CO. LTD. DARLASTON 
EAS 
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Compact and robust construction 


Grooves for endwise location 


Recirculating steel balls 


No loose parts 


Retainers keep balls in their tracks 





What they @P@— Designed only for linear motion, R§M Ball Bushings contain 
three or more ingenious ball circuits, round which the balls rotate just as in 
a conventional ball bearing. Some of these steel balls carry the load in 
one portion of the circuit whilst the unloaded balls continuously recirculate 
back to the starting point in a retainer. Each Ball Bushing forms a 
compact assembly which can be handled as a unit. 


What they do— Ball Bushings offer tremendous advantage over plain bearings — 
all the advantages of effortless rolling as opposed to sliding motion. They 
reduce starting loads, provide limitless length of stroke and permit 
higher speeds. Their low co-efficient of friction is hardly affected by 
changes in load or lubricant viscosity. 


Who needs them— Designers — do you specify rolling bearings for rotary motion? 
Why not use the same advantages for linear motion? Rim Ball Bushings 
bring new potentialities of performance. Their compact design means that 
they can often replace existing plain bearings. 

Their inherent simplicity will bring big economies to your new projects. 
Operators — Ball Bushings are as easy to fit as a plain bearing. No 
complicated lubrication systems — no continual maintenance — negligible 
wear — and yet precision linear motion at all times. 

Ball Bushings are brought to you by Ransome & Marles Bearing Company, 
manufacturers of precision bearings for all types of rotary and linear motion. 
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NEWS FOR 
DESIGNERS 


IN SEARCH OF 
TRUE LINEAR MOTION 


Ransome and Marles Bearing Company bring you a major advance in Jinear motion. 











Problems of friction, wear, loss of alignment, chatter and expensive maintenance need be 
problems no longer. Ball Bushings will give you precision linear motion with savings 


in cost, weight and power input that you cannot afford to ignore. 





Already in nation-wide use in America, Ball Bushings are used in machine tools, aircraft, 
electronics, office machines, instruments, textile machinery, television, food processing, printing, 
packaging and general engineering. A full range of Ball Bushings and accessories is now 


available in this country from our stocks, our manufacturing programme, or direct from the 


United States. R4M Publication 76 gives you full details, facts and figures. 






Write or telephone now for as many copies as you require. 


~ RANSOME & MARLES 
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Thinking 


about an 


oscillog raph P If you are experienced in the 


design of high quality instruments, our 
Technical Director would be glad 
to hear from you. 


FOR USE IN ELECTRONICS? From the wide range of single and double-beam 
instruments, a model is available to suit the requirements of all sections 
of this expanding industry. 


IN INDUSTRY ? Diverse industries are finding solutions to their design and production 
difficulties with the aid of the Cathode Ray Oscillograph. Our Technical Advisory 
Service will be pleased to help you with your specific problem. 


IN SPECIALISED FIELDS? Unusual types of oscillograph have been designed for 
specialised applications in the Hydraulic, Marine and Ultrasonic fields. 
We shall be pleased to consider specific development projects. 


For technical 
information, 
write to: 


COSSOR isrevnets ure 


The Instrument Company of the Cossor Group 


COSSOR HOUSE, P.O. BOX 64, HIGHBURY GROVE, N.5, ENGLAND 
Telephone : CANonbury 1234 (33 lines) Telegrams : COSSOR, NORPHONE, LONDON Codes: BENTLEY’S SECOND 























Cables: COSSOR, LONDON 
TAS/CL.I 
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The SOLEX Automatic 
Gauging Station is shown 
operating on an 

Ex-cell-o transfer machine 
checking the fine 

boring of vaive guide 
housings and valve 

seats in automobile 

4- and 6-cylinder heads 


Close up view ot w 2uging head 


The so.ex Automatic Gauging Station quickly and accurately 
determines size bores of valve guide housings and valve 
seats to ensure that every housing is size-perfect. Light 


signals flash when bores are approaching size limits and the 


machine stops automatically if the diameters are over-sized. 
The so.ex Automatic Gauging Station — like all sovex 
machines —is easy to operate and maintain, fast and 


astonishingly accurate on mass production work. 


Photos: courtesy Vauxhal! Motors Ltd 
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THis is fhe fool for 


INCREASED PRODUCTIVITY 


impact wrench 


di SIZE 24 


Basically designed as a Nut Setting Tool, this Impact 


Wrench may be effectively used with the available 
Extra strong in design and 
construction this tool incorpo- attachments for screwdriving, tapping, drilling, 


rates longer normal working life 


with minimum maintenance. grinding, wire-brushing or sanding. 


R29 
WRITE FOR LEAFLET !.W.202 


BALANCERS * ROTARY AIR DRILLS 


CN ASMA COT ORT RINNE SR LET SESE DRIER 
ROTARY SANDERS «+ RIGHT ANGLE NUT SETTERS 
RIGHT ANGLE DRILLS - MULTIPLE SPINDLE UNITS ower Ooo g 


ARMSTRONG WHITWORTH & CO (Pneumatic Tools) LTD 


Main Sales Office: 34 VICTORIA STREET WESTMINSTER LONDON SW1 
Cable Address: ARMWHITOOL SOWEST LONDON Phone: ABBey 3817 


Works: TYNEMOUTH ENGLAND Phone: NORTH SHIELDS 3111 Grams: ARMWHITOOL TYNEMOUTH 
1603 
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hidden treasures 


Deep in the heart of the richest country of the 
ancient world, Egypt, was discovered the tomb 
of Tutankhamun, known in history for the 
splendour of his burial. 

And deep in the heart of the world’s finest car 
engines another treasure is hidden... silent... 


enduring... vital... a Renold Timing chain. 
It’s a gem of a chain—smooth running and 
flexible, capable of innumerable driving 
arrangements and outliving the engine itself. 


RENOL 
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TIMING CHAINS 
stand the test of time 


RENOLD CHAINS LIMITED - MANCHESTER 








ANDRE CITROEN use a &G.C 
CARBONITRIDING FURNACE 


for hardening car gear-box parts 


4 


~~ 





‘I 
5B 


The new G.E.C. Process 


At the André Citroen works in Paris, motor gear-box parts are case 
Heating Data Book—a handy 


hardened by the carbonitriding process in a G.E.C. furnace of novel design. 
The furnace is arranged for continuous production and has a horizontal reference to equipment and 
carbonitriding chamber with vertical elevator shafts at both ends for introducing technical data—is now available. Only 
and cage ad oo ee pusher progresses the charges through 5/- post-free from the 
hi r. The hardened gears leave the quench tank ready for immediate : 
the chambe 8 : _ cen ag Process Heating Dept. Send for 
use. The furnace has already been in use for 3 years, operating continuously 
; your copy now. 
24 hours a day with only an annual shutdown. 





for efficient process heating use 


FURNACES - HIGH FREQUENCY - INFRA-RED 


THE GENERAL ELECTRIC COMPANY LIMITED + MAGNET HOUSE: KINGSWAY + LONDON + WC2 
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DISTRIBUTORS OF MATERIAL IN BULK 
IN GT. BRITAIN 


J. A. NORDBERG LTD 
171 QUEEN VICTORIA ST. 
LONDON, €.C.4 
Tel: Central 9678 


FOREIGN & COLONIAL ENQUIRIES TO 


H. JACKSON LTD 


OAKENCLOUGH, GARSTANG 
Nr. PRESTON, LANCS. 


Tel: Garstang 3308 











CALIPERS — 


in high duty iron 
for disc brakes 


Darcast foundries are currently producing 
quantities of discs and calipers 


| t oe in high duty cast iron for use 


on disc brake assemblies. 

The excellent results obtained, 
coupled with the economies gained, 
have fully justified the use of 
Darcast high duty irons 

on these most important 
components. 


a 





























Iilustrations by courtesy of 
Messrs. Girling Limited and 
Lockheed Hydraulic Brake 
Co. Limited. 


DARTMOUTH AUTO CASTINGS LTD 


SMETHWICK 40 STAFFS 


SPECIALISTS IN HIGH DUTY IRON CASTINGS 
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helps smooth out problems 


it is the continued research of Midcy/ that 
helps smooth the way of the Auto Engineer 

with such of his problems as are associated 
with Cylinder Blocks, Cylinder Heads, Camshafts 
and Brake Drums 


THE MIDLAND MOTOR CYLINDER CO. LTD., SMETHWICK, STAFFS 





SYNTHETIC, NATURAL 


4 


and SILICONE RUBBERS and PTFE 
We can supply to YOUR specification 
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stainless steels 














by design 


on the 


AUSTIN A4O 


Pinin Farina has styled the new Austin A 40 
and the result is outstanding. More, he has 
included components which are designed to 
be made in Stainless Steels. These important 
features include the radiator grille and window 
surrounds. To-morrow’s motorist will demand 
more and more stainless steel for his car as it 
does not pee! or chip and is simple to clean 
merely by washing. To-day’s motorist can 
have to-morrow’s car — to-day, and with 
stainless steel fittings too ! 


FIRTH-VICKERS STAINLESS STEELS LTD. 





SHEFFIELD 
Telephone : Sheffield 42051! 
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Whatever type 
or weight of 
vehicle there’s a 


GIRLING 


BRAKE SYSTEM 


available— 





Backed by 25 years experience 











GIRLING LIMITED : KINGS ROAD - TYSELEY - B’HAM 11 


54529 
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CASTINGS LIMITED 


Makers of Malleable Castings 
for famous firms 





The International Harvester Company of Great Britain Ltd. use our Black- 
heart and Pearlitic M.C.I. castings for their renowned tractors and agricultural 
implements, and we are proud to list them among our satisfied customers. 


Our Blackheart castings remain tough and ductile at sub-zero temperatures, 
while our high grade Pearlitic castings are of exceptional strength and 
toughness 


We also produce Weldable Malleable iron castings, which are of especial 
interest to designers as they can be combined into composite fabrications 
with other materials. Jobbing and repetition Malleable castings up to 70 Ib 
in weight are supplied to firms of renown in many industries. The castings 
illustrated left are typical examples of the work we do for the automobile 
industry 

WHY NOT JOIN THESE FAMOUS FIRMS AND USE OUR 
CASTINGS ! 





For full particulars write to: 


SELBORNE ST. WALSALL STAFFS. Tel: Walsall 3118-9 


CASTINGS LIMITED oumoeD 18 


AND AT LICHFIELD ROAD, BROWNHILLS, STAFFS. Tel: Brownhills 2318 
CB8A 
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Means to an end 


With chisel and mallet the sculptor’s 
hands create a masterpiece from solid 
stone. The tools of his craft, like many 




















others, owe much to correct heat-treat- 
ment. And that’s where Wild-Barfield 
come in. We pioneered the use of 
the centrifugal fan, and forced air 
circulation is still the best available 
means of tempering, secondary harden- 
ing, etc. Correct heat-treatment is only 
a means to an end, but it does require 
properly designed furnaces. We've been 
making them for over forty years. 


FORCED AIR CIRCULATION FURNACES 
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CLECTRIC 


| BARiiéLD | 


FURNACE 


eepayeresPenney-mascusetens 


ad 





ECTRIC FURNACES LIMITED 


d By-Pass, Watford, Herts. Tel: Watford 26091 (8 lines) 
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So ree me gyre 
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We may well have the answers 


HEATING & VENTILATING 

We make heating systems to meet the requirements of all kinds 
of vehicles. You have a new job on the board ? Consult us now. We can 
do a more unobtrusive, efficient and economical job at this stage than 
if you complete the vehicle first and then add the heater 





STAINLESS STEEL 

Perhaps you would be interested in stainless steel—if only it didn’t 
cost so much ! We can do things with stainless steel that you will frankly 
not believe until you see. We can produce hub caps, bumpers, headlight 
rims, window frames at prices that put stainless steel very definitely within 





your bracket 
LIGHT ALLOY 
Our tremendous ‘know how’ in fabricating radiators and other 
parts in light alloy materials will appeal to the weight conscious. We shall 
be happy to discuss possibilities with you. 
HEAT EXCHANGE & INSULATION 
Maybe you have something very much 
for the future in mind ? Something, say, with a power unit that is going to 
raise problems of heat exchange and insulation ? Our experience covers 
power units for all kinds of vehicles—gas turbines in particular. 





Whatever your project, and especially if it calls for creative 
designing, we have the knowledge and the resources to help 
you. But please contact us at the planning stage. It is then 


that our contribution can be most valuable. Secciniins ty tant ent » and kan ben he one 
40 years. Manufacturers of automobile heating equipment 


Delaney Gallay tro 





VULCAN WORKS - EDGWARE ROAD - LONDON . N.W.2 + TEL: GLAdstone 2201 
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Technical superiority 


This un-retouched colour photograph taken in our 
foundry shows one of the twin electric melting units 
(using normal frequency mains supply) pouring into 
the large capacity gas-fired holding furnace. 


The whole installation forms the largest melting unit 
of its type in the country, with a capacity of 2 tons 
per hour with very precise temperature control, 
ensuring a high degree of consistency. 


The photograph on the right shows the intricate 
control panel of this 1,100 kW unit. 


Always in the Lead 


THE BRITISH PISTON RING CO. LTD. COVENTRY 
se 
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VOLUME 


A DESCRIPTION OF THE BURMAN 
FP2 POWERED STEERING GEAR IS 
PUBLISHED IN THIS ISSUE THEI 
HYDRAULIC ASSISTANCE IS NOT 
EFFECTED BY EXTERNAI JACKS 


Published the second Wednesday in every month 
by ILIFFE & SONS LIMITED 
Dorset House, Stamford Street, London, S.E.1 
Telephone - Waterloo 3333 (60 lines 
Telegrams - Sliderule, Sedist London 

The annual subscription inland and overseas 

is £3 Os Od including the special number 
Canada and U.S.A. $8.50 


C) ILIFFE & SONS LIMITED, 1959 


BRANCH OFFICES 

Coventry - 8-10 Corporation Street 

Telephone - Coventry 25210 

Birmingham « King Edward House, New Street, 2 
Telephone « Midland 7191 
Manchester - 260 Deansgate, 3 
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Glasgow + 268 Renfield Street, C.2 
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After Man had learned that the placing of even the 
roughest logs between the ground and a heavy object 
greatly eased the burden of moving it, it was not long 
before he realised that a smooth, barked log would move 
more easily still, and that the presence of juicy 
sap or even water would minimise skidding 
of the load on the upper side of the logs 
Thus, in a primitive way, Man began to formulate the 
basic principles which govern the action of anti-friction 
bearings — roundness, smoothness and lubrication 
Modern refinements of the first two of these 
roundness and smoothness — are developed in 
every s* bearing; lubrication is but one of 
the many aspects of anti-friction bearings on which 
recommendations are freely offered by 
Skefko’s Technical Advisory Service 


THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON - BEDS SKE 


THE ONLY GRITISH MANUFACTURER OF ALi FOUR BASIC BEARING TYPES BALI, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER 
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Vehicle Design for the New Motorways 


Tue eight miles of motorway so far completed certainly 
is not enough to justify the introduction of design changes 
for operation on this kind of road. In fact, for some years 
all vehicles, except the few whose routes happen to be 
almost exclusively on the new motorways, will of course 
continue to operate principally on what are at present 
regarded as more normal classes of roads. However, in 
view of the fact that designers have to survey continually 
the fields in which changes are occurring, it is pertinent to 
review the problems of the design of vehicles for protracted 
operation at relatively high speeds. 

First, however, it is mecessary to establish what the 
speeds of operation are likely to be. Since for at least the 
last twelve years British manufacturers have been exporting 
their vehicles to countries that already have extensive 
motorway systems, a great deal of information on this and 
on the design problems is already available. In the United 
States, for example, the average speed of traffic on the 
trunk roads is 55 m.p.h. In general, the heavy commercial 
vehicles operate at about 50 to 55 m.p.h., and among the 
fastest vehicles are the long distance coaches which 
frequently travel at speeds even higher than those of most 
private cars. 

In Europe the average speed on motorways is 53 to 
55 m.p.h., and checks made recently on the Preston by-pass 
have indicated that the average speed there is approxi- 
mately the same. It must be borne in mind, however, that 
the averages could be misleading: for example, if the 
traffic happened to comprise 70 per cent heavy vehicles 
operating at 35 m.p.h. and 30 per cent private cars travelling 
at 70 m.p.h., the average speed would be 45-5 m.p.h. and 
would not be representative of either class of vehicle. 

Although most cars will obviously have to continue to be 
designed to meet the demands of fast as well as average 
drivers, it is unlikely that commercial vehicle operators 
would want their vehicles to exceed speeds of about 
60 m.p.h., even if legal restrictions were removed. Stability 
and ease of holding vehicles on a straight course must be 
carefully considered in the overall design of vehicles for 
high-speed operation. Aerodynamic stability at high 
speeds, not only of private cars but also of vehicles such as 
coaches and pantechnicons, will tend to become a significant 
factor in design. This subject was dealt with at some 
length in an article in the June and July 1958 issues of 
Automobile Engineer. 

When the motorway system has been extended, there 
will be a tendency for engines of higher output to be 
demanded. Fuel specifications will have to be considered 
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in relation to valve life, since there is afgreater[{tendency for 
deposits to build-up on the valves during protracted 
operation at constant speed and load. Under conditions of 
high-speed operation, perhaps the most important factor to 
be considered is engine temperature. In current designs of 
both British and foreign manufacturers, the oil temperature 
tends to rise steadily under these conditions. Larger 
capacity oil sumps would help to remedy the situation, and 
an adequate flow of air round the sump is necessary. So far 
as viscosity of the lubricant is concerned, the recently 
introduced multigrade oils are probably adequate at higher 
temperatures, but their performance in other respects, 
notably at high rates of shear in bearings, where local 
depolymerization might occur, is open to question. 

Overdrives may be more widely used and this will help 
to stabilize oil temperatures as well as reduce fuel con- 
sumption and noise. Alternatively, top gear flexibility 
might have to be sacrificed to some extent to obtain a 
higher cruising speed. Wheel and tyre balance certainly 
ought to be better than at present. 

If the motorways are adequate in all respects for the 
traffic they will be called upon to carry, the need for 
changes in braking capacity might not be great. It would 
appear that moderately hard braking for relatively long 
periods will be called for much more often than the 
extremely hard braking for short periods that is commonly 
required on other roads. Therefore, although slight 
improvements might be called for in braking performance 
of private cars, heat dissipation will be the main problem. 
For heavy commercial vehicles, however, considerable 
improvements in braking power are required, but heat 
dissipation arrangements also must not be overlooked. 
There is a case for the adoption of exhaust brakes as 
standard equipment on heavy commercial vehicles 
operating under these conditions, and serious consideration 
should be given to the desirability of amending the legal 
regulations so that separate power assisted hand brake 
systems could be employed. An anti-skid device, to 
prevent the locking of the wheels when brakes are applied 
hard, is certainly desirable though possibly expensive. 

The tendency for drivers to fall asleep after long periods 
at the wheel under monotonous driving conditions must be 
avoided. In this connection, improvements are needed in 
respect of heating and ventilation. Drivers’ seats in heavy 
commercial vehicle cabs should certainly be adjustable, as 
also perhaps might be the steering columns. To reduce 
noise levels, the underfloor layout for forward control 
vehicles should be considered more seriously than hitherto. 
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The Rover diesel engine was designed from the outset for operation with 

the C.A.V. distributor type fuel injection pump. From the illustration cn 

the left, it can be seen that the pump installation is compact, accessible 

and, since the unit is driven by a spiral gear on the camshaft, the timing 
drive arrangement is common with that cf the petrol engine 


ENGINE DATA 





Number of cylinders 4 

Bore * stroke 3% » 3) in (85-7 » 88:9 mm 
Swept volume 125-14 in® (2,053 cm? 
B.h.p. 51:2 at 3,5U0 r.p.m. 
Torque 86 lb-ft at 2,000 r.o.m. 
B.m.e.p. in? at 2,000 r.p.m. 


104 I> 
22°5 : 


Compression ratio ] 











Rover Diesel Engine 


Two-Litre Indirect Injection Unit for 


No vehicle can compete in commercial, industrial and 
agricultural markets unless it is offered, at least optionally, 
with a diesel engine. In these applications, high mileages are 
common, and the fuel economy soon offsets the difference 
in first cost. In entering these markets with the Land-Rover, 
the Rover Co. Ltd. were aware that the demand for a diesei 
engine would grow, so development was put in hand. It was 
not, however, until 1957 that the 2-litre Rover diesel engine 
came into production. 

In the first stages of development, attempts were made to 
adapt the existing petrol engine, with its sloping head and 
unique valve arrangement. It was soon found, however, 
that the design was not suitable as a basis for a diesel unit, 
and entirely fresh designs were started. At the same time it 
was felt desirable to have alternative petrol and diesel 
forms of the same basic engine, so this was borne in mind 
from the start, and in actual fact the diesel version was 
in production some months before the 2}-litre petrol 
version. | . 

By the time plans were laid for the new engines, the dis- 
tributor type fuel injection pump being developed by C.A.V. 
Ltd. was well advanced. To avoid duplication of timing 
drives, and other complications associated with the accom- 
modation of in-line fuel injection pumps, it was decided that 
the engine should be designed from the beginning for the 
distributor pump, which was to be driven by skew gear 
from the camshaft. 

The introduction of the distributor injection pump was 
inevitably attended by certain difficulties, due largely to 
the radically different systems of metering and control. 
Most of these, however, have been overcome or accom- 
modated in the course of development. 

Although there are many interesting and unusual features 
in the general design of the engine, it is natural that the 
main history of development work has centred round the 
fuel injection and combustion systems. Indirect injection is 
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Application in Cross-country Vehicles 


used in conjunction with Ricardo Comet Mark V combustion 
chambers and Pintaux injector nozzles. 

It is generally recognized that fuel injection equipment has 
been one of the major factors limiting the increase of engine 
speed. The engine itself has been designed to cope with 
inertia stresses and other effects of speeds up to 4,000 r.p.m. 
and more—the 2}-litre petrol engine peaks at 4,500 r.p.m.— 
but at the present stage of development of the fuel injection 
and combustion systems without an automatic advance, the 
maximum speed is set at 3,500 r.p.m. at full load, or 3,650 
r.p.m. at no load. Even at this speed, very high temperatures 
are developed and some incipient troubles with excessive 
cracking round the throat area of the hot-plug—the lower 
detachable component of the combustion chamber—were ex- 
perienced. The possibility of trouble from this source 
occurring has been minimized by the adoption of Nimocast 
80, the casting version of Nimonic 80. The combustion 
chambers are cast by the lost wax process, which results in an 
extremely clean finish, so much so that the throat and 
interior surface of the chamber are left as cast, and the only 
machining necessary is that on the outer diameter, flange and 
bottom face, which are ground. All these castings are given 
solution heat treatment, followed by precipitation. 

The injectors are inserted in the cylinder head at an angle of 
28} deg from the vertical, and the auxiliary nozzle for starting 
and slow running is drilled at an angle of 20 deg from the 
axis of the injector, directing the auxiliary spray at the 
centre of the combustion chamber, slightly towards the up- 
stream side. The lift of the pintle nozzle valve before the 
main nozzle orifice comes fully into operation is 0:25 mm. 
Thus, the transition takes place at a relatively early stage. 
The starting glow-plugs are inserted horizontally at a slight 
angle, but nearly directly in line with the throat. Since 
there is a slight step from the inner end of the throat passage 
to the conical side-wall of the chamber, it is thought that a 
slight reverse swirl is created which tends to carry the 
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mixture well into the glow-plug pocket, and it has therefore 
not been found necessary, for satisfactory starting from 
cold, for the glow-plug elements to project far into the 
chambers. Being protected by their pockets, the glow-plugs 
have proved to have an unusually long life. 

On early experimental engines it was found that fuel 
temperatures in the region of 165-170 deg C were reached in 
the injector nozzle, and some trouble was experienced with 
lacquer formation in the nozzle valve. Furthermore, the 
slight clearance between the nozzle and the cylinder head 
soon became filled with hard carbon, making extraction of 
nozzles difficult. This trouble has been overcome completely, 
and temperatures reduced comfortably below the 135 deg C 
maximum recommended by the oil companies, by increasing 
the diameter of the bore in the cylinder head so that it is 
appreciably greater than the diameter of the nozzle, and by 
fitting a flanged thimble in the bore, the lower end of the 
thimble being shaped to blend the nozzle tip into the chamber. 
This thimble is made of En 52, and the flanged end provides 
a seat for the normal copper sealing washer on to which the 
nozzle holder is clamped. The recess in the thimble is 
machined to a depth which, when the nozzle holder is 
clamped down on the copper sealing washer, leaves a 
clearance of about 0-035 in between the bottom of the recess 
and the bottom face of the nozzle. In this clearance a small 
mild steel corrugated washer is inserted. The initial effective 
thickness of the washer is approximately 0-050 in, so that it is 
compressed about 0-015 in. This dimension is not critical, 
but the washer forms an effective barrier against heat. Not 
only is lacquering of the nozzle valve now practically elimin- 
ated, but the nozzles no longer become stuck in the thimbles 
and it is possible—indeed it is the normal practice—to 
remove the clamp bridge-pieces on all the nozzle holders, 
disconnect the high pressure pipes and lift out the four 
holders, with the spill pipe gallery, as an assembly. Injection 
takes place 16 deg before T.D.C., and the nozzle valves are 
set to open at a pressure of 135 atmospheres. 

The fuel injection pump is spigoted and flange-mounted on 
a large pad machined on the side of the crankcase. It is 
inclined at an angle of 15 deg from the vertical. The mount- 


One of the earlier piston 
assemblies, with a heart- 
shape recess in the crown 





ing holes for the three attachment studs are slotted to allow 
12 deg movement for injection timing adjustment. To 
provide for stationary working at fluctuating loads as well as 
for normal driving on the road, the pump is controlled by a 
centrifugal all-speed governor incorporated in the pump 
vody. Ahydraulically operated automatic advance mechanism 
was originally fitted on the pump, but it was found in 
practice to be unnecessary for speeds up to 3,500 r.p.m. and 
was subsequently omitted from the specification. 

Since the pump is centrally positioned on the engine, a 
symmetrical layout of the high pressure delivery pipes is 
easy to arrange. There are two delivery ports on each side, 
one has a straight union and the other a banjo, so that the 
pipes are parallel, and the pipe with the shorter run in each 
pair is led round in a compensating curve. Solid drawn 
pipes, with a 3 mm bore, are employed. They have integral 
nipples upset at both ends. The plunger in the injection 
pump is 6 mm diameter. 

Fuel is supplied to the injection pump by an AC mechani- 
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Power curves at the mox- 
imum fuel setting, with 
the exhaust just visible, 
at an operating speed of 
1,500 r.p.m. The test 
was conducted on the 
engine as installed in the 
Land-Rover vehicle, and 
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cal pump mounted on one of the tappet covers and driven by 
an eccentric on the camshaft. The feed pump is identical 
with that fitted to the petrol engine except for the provision of 
a stronger spring to deliver fuel at a pressure of 5-8 Ib/in’, 
which is necessary to avoid aeration in the metering section of 
the injection pump. 

On the original engines, a compression ratio of 19-5 : 1 was 
used, and the piston crowns had heart-shape recesses joined by 
a slot, or channel, to the point near the edge of the crown 
opposite the combustion chamber throat orifice. Some dis- 
satisfaction with the noise level was expressed, so to reduce it, 
the compression ratio was raised to 22'5:1. This was 
effected by the elimination of the heart-shape recess, leaving 
only a straight slot in the piston crown. The effect of this 
modification was to give a more regular rate of pressure rise, 
but the increase in the compression pressures and the amount 
of air passing through the combustion chamber throat led to 
slightly increased pumping losses, with the result that the 
specific fuel consumption curve, although substantially 
unaffected at normal loads and speeds, does tend to rise 
slightly higher at peak speeds and loads than with the lower 
compression ratio. However, this sacrifice has proved to be 
worth while, because of the much more acceptable level of 
noise obtained. 

Extensive re-equipment of the machine shops at the 
Tyseley factory of the Rover Co. has led to the introduction of 
a transfer line for engine blocks. The major structural 
difference between the new 2} litre petrol engine and the 2 
litre diesel is that, whereas wet cylinder liners are fitted on the 
diesel unit, the larger bores of the petrol engine are cast 
integrally. With this difference provided for, the block 


View of a sectioned C.A.V. fuel injection pump, with its centrifugal 
governor. On the Rover engine, this pump is mounted approximately in 
the vertical position, as illustrated on the opposite page 
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The crankshaft is one of the components that are common to both the 
diesel and the petrol units. Among the others are the main and big end 
bearings, timing drive and many of the valve gear components 


castings for both types of engine pass down the same transfer 
line. 

The principal components that are common to both 
engine types include the crankshaft, main and big end 
bearings, timing drive, many of the valve gear parts, the oil 
and water pumps and sump. 

A B.S. 1452 grade 17 cast iron cylinder block is employed. 
It is substantially webbed and is extended down well below 
the level of the crankshaft axis. Although the crankshaft has 
three bearings, the cylinder bores are well-spaced and 
consequently there is room for the liner flanges to be com- 
pletely surrounded by the metal of the block casting. This 
results in an unusually rigid casting for a wet liner block; the 
bridges between the cylinders are supported by heavy 
internal webbing. Set screws or set bolts are used in pre- 
ference to studs in the general assembly of components such 
as the cylinder head, main bearing caps, sump, side covers, 
timing cover and flywheel housing. However, studs are em- 
ployed at certain points, purely as an aid to location onassembly. 

The cylinder liners are of centrifugally cast Brivadium 
alloy 80 and have plain skirts. At the top is a thick flange, and 
below it is a spigot, which is located in the block bore, there 
being a clearance round the flange. At the bottom, the liners 
are sealed by two rubber rings in square section grooves in the 
block. A leak groove between the seal grooves is vented to 
atmosphere. The liners are retained by the cylinder head, 
and the gasket seals the tops of the flanges. To ensure that the 
seal is effective, the liner stands 0-002-0-004 in proud of the 
top face of the block. A normal copper-and-asbestos 
gasket is used, the turnovers round the cylinder bores being 
reinforced with an extra thickness of copper at the seatings 
of the hot-plugs. 

Three copper lead-lined steel shell bearings, with a tin 
overlay, carry the forged crankshaft, which is of En 110 U 
steel and is counter-balanced. Before it is machined, the 
shaft is heat-treated to a Brinell figure of 269-310, and there 
is no further heat treatment. Unusual care has been taken 
over arrangement of the oilways. The main bearing journals 
are drilled right through diametrically, and the inclined 
ducts feeding the crank pins are drilled from the outside of 
the diagonal web of each pair, being subsequently plugged. 
These inclined ducts break into the drillings through the 
crank pins, which are at 67 deg to the plane of the cranks. 
Grooves round the main bearing shells ensure a constant 
feed to the lightly loaded side of the big ends. The main 
bearing journals are 2} in diameter, the front and centre 
bearings having a nominal effective length of 1 4 in and the 
rear bearing 1 in. The diameter of the crankpins is 2) in and 
the effective length 1 in. Thus, with a stroke of 34 in, 
there is a generous overlap, of the order of | in, between 

e diameters of the journals and crankpins in this engine. 
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Axial location of the crankshaft is effected at the cerztre 
bearing, where semi-circular washers are located in recesses 
on each side of the bearing housing. It was considered 
unnecessary to provide full-ring thrust washers. Both 
half-washers are prevented from turning by butting on the 
caps, which are located by dowels. The crankshaft is 
dynamically balanced, on a Jackson & Bradwell machine, to 
within 0-3 oz-in at each end. 

On the rear flange of the crankshaft, the flywheel is 
spigoted and secured by eight set bolts. It is located by 
one dowel. The flywheel is a forging and the starter ring 
gear teeth are machined integrally with it, no provision 
being made for renewal of the ring gear. The friction face 
for the clutch is rolled to provide a durable surface. In 
production, the flywheel is balanced separately from the 
crankshaft, and re-balanced with the clutch assembly. 

Keyed to the front end of the crankshaft is a torsional 
vibration damper. This consists of a flanged sleeve on which 
is a bush carrying a cast flywheel combined with a pulley, and 
a pressure plate. A recess in the flywheel is filled with 
rubber, which surrounds the flange on the sleeve and is 
compressed to a predetermined amount by the pressure 
plate bolted to the rear of the cast flywheel. 

Conventional forged H-section connecting rods, of 
En 12 or En 15, are employed. Their big end bearing caps 
are located and retained by the fitted j in U.N.F. bolts of 
KE 805 grade A steel. An oil bleed hole in each big end 
sprays oil on to the thrust side of the cylinder wall, and the 
small end is bushed to carry the 1 j, in diameter gudgeon 
pin. The pins are of En 36 steel and are hollow, with 
parallel bores. They are located in the pistons by circlips. 

The pistons are of cast B.S. 1490 LM 13 WP alloy and, 
apart from the slot in the crown to match the combustion 
chamber, are plain. Their skirts are ground to an ovality 
varying from 0-006in at the lower end to 0-012 in just 
below the ring belt, and are slightly barrelled. The complete 
pistons are tin-plated. There are four rings: the top com- 
pression ring is chromium plated, the second and third rings 
taper faced, and the fourth ring is of the slotted oil control 
type. A fifth groove, for an oil control ring, is provided at the 
lower end of the piston skirt, but is used only in exceptional 
cases. 

A duplex roller chain drives the camshaft, which is 


Generous spacing of the cylinders has enabled the liner flanges to be 
completely surrounded by the metal of their housings in the block, and 
this has resulted in an unusually rigid cylinder block casting 
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fairly high up on the right-hand side of the crankcase. An 
automatic tensioner sprocket acts on the slack side and a 
long rubber pad under the taut run of the chain prevents 
whip. The tensioner sprocket is mounted on what is in 
effect the plunger of a hydraulic cylinder served with oil from 
the main gallery. Oil pressure, assisted by a light spring, 
forces the sprocket against the chain and maintains the ten- 
sion, and a ratchet device prevents the sprocket from 
retracting when the oil pressure falls. 

Four bearings, each with a nominal diameter of 1 #j in, 
support the camshaft, which is an En 351A steel forging. 
They are not equally spaced: the front bearing is immediately 
behind the sprocket, but the other three are between the 
cams for the second, third and fourth cylinders, with the 
result that the rearmost cam is overhung beyond the bearing. 
Axial thrust is taken by a bronze plate, which registers 
between the sprocket and the front bearing journal. The 
camshaft bearings are steel-backed, white metal-lined shells, 
line-bored in position. They are pressed in and have a 
0-015 in machining allowance. 

In the design of the cylinder head, careful attention has 
been paid to the provision of ample water spaces round the 
valve ports and combustion chambers. The head, which is of 
B.S. 1452 grade 14 cast iron, is attached to the block by 
sixteen 4 in U.N.F. waisted set bolts and two waisted studs, 
all of En 16T steel. Two rows of five bolts each are positioned 
symmetrically in relation to the cylinder bores, the remainder 
—four bolts on one side and two bolts and two studs on the 
other—being on the extreme edges of the casting. Removal of 
the cores from the casting is assisted by eight plugs; four are 
of the screwed type, one above each cylinder; two are { in 
diameter expansion plugs over the port gallery; and the 
remaining two are fitted one at each end. Each of the four 
screwed plugs also gives access to an almost vertical deflector 
tube, which directs the coolant flow to the exhaust valve 
seat. The push rods pass through cadmium-plated tubes, with 
rubber sealing rings at top and bottom, pressed into the head. 

An unusual feature of the valve operating gear is the roller 
cam followers. The hollow rollers are 1 in diameter and are 


An unusual feature of this 
engine is the roller type 
cam-followers, which 
float in bronze slippers 











The inner ends of the 

two-piece rocker shaft 

abut in the central 
pedestal on the head 


A hydraulically actuated 
chain tensioner sprocket 
bears against one side of 
the timing drive, while a 
long rubber pad prevents 
the other side of the 
chain from whipping 





of chilled cast iron. They float in bronze slippers sliding in 
slotted, cast iron guides. The slippers have a lead-tin flash on 
the roller seatings, to accommodate alignment tolerances. 
Depressions in the upper ends of the slippers receive the 
ball ends of the push rods. The tappet guides are located in 
the block by dowel-ended set screws inserted from outside. 
Solid forged push rods, 6} in. long, are employed; they 
are cupped at their upper ends. 

The valves are arranged in the conventional order, that is 
exhaust-inlet-inlet-exhaust. They are vertical and are carried 
in cast iron shouldered guides, pressed into the head. The 
inlet valves are of En 52, and the exhaust valves are of 
Clyde Alloy SR 822, Brightray faced. An internal groove 
in the top of each guide carries a Nitrile rubber sealing ring. 
The valve springs are retained in the usual way by split cone 
cotters fitting in semi-circular grooves in the valve stems. 
Double valve springs are used, the inner springs being 
selected to have an interference fit in the outer springs. 
The rate of the inner springs is 81 Ib/in, and that of the outer 
springs is 176lb/in. The valve head diameters are: inlet 
1-546 in, exhaust 1:296in; and the stem diameters are: 
inlet ~ in, exhaust 4) in. 

A two-piece hollow rocker shaft is employed. The 
En 32 B rockers are bushed and their end pads are hardened 
to 56-60 Rockwell C scale. Although the outer ends of the 
shaft are plugged, the inner ends are not, and they abut in the 
central pedestal. Five pedestals are employed, and the shaft is 
located by dowel-ended set screws in the second and fourth 
ones. This positively sets the position of the oil feed holes to 
the rockers, which are drilled to take oil to their ends. Each 
of the five brackets is located by a dowel, and is retained by 
one cylinder head retaining set bolt and one * in U.N.F. set 
bolt. An external oil pipe is connected to the head, and the 
lubricant is passed from it through drillings to the rear 
bracket. The cast aluminium alloy cover is retained by three 
studs screwed into the rocker shaft brackets. 

Lubrication of the engine follows conventional lines, but 
the oil pump and fuel injection pump are driven together by a 
skew gear on the centre of the camshaft. The driven gear is of 
En 352 steel, case-hardened to a Brinell figure of 240-270, and 
it is catried by a split bronze bush. This gear is flanged at its 
lower end, and the halves of the bush, located relative to one 
another by four tiny dowels, fit round a journal between gear 
and flange. The assembly is pressed into the block casting, 
through the opening for the injection pump, and is located by 
a ball-ended grub screw with a self-locking nylon insert. 
Internal involute splines are broached in the hollow driven 
gear, a blind spline being provided to ensure correct assembly 
of the injection pump, which is driven by a short loose quill. 
In spite of the relatively high and fluctuating torque required 
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to drive the injection pump, no trouble has been experienced, 
and the indications are that the torque is positive at all 
times. 

A long shaft, with involute splines at its upper end and 
straight-sided splines at its lower end, drives the gear-type 
oil pump. The flanged housing for the drivé is spigoted in 
the crankcase and secured by bolts. At its lower end there is 
a flat face to which the pump body is bolted, the driven gear 
spindle acting as a dowel. The relief valve is housed in the 
pump body, and consists of a spring-loaded plunger and ball; 
the ball seats in the casting, and the plunger provides a 
progressive opening to the return passage. A plug retains the 
assembly, and the spring is pre-set to unload at 50-60 Ib in’, 
at normal running speed. A rectangular, convex gauze 
screen protects the oil intake. Its carrier is screwed into the 
pump body. 

Oil is delivered up the hollow, drive housing and through a 
drilling in the side of the crankcase to an external full-flow 
filter. From the filter, a transverse duct leads directly to the 
main gallery drilled in the crankcase between crankshaft and 
camshaft. Drillings from the gallery lead to the main 
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Longitudinal section of the engine, showing 
how the water pump housing is formed in an 
extension of the timing drive cover, whence 
the water is led directly to a gallery in the 
left-hand side of the cylinder block 
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and camshaft bearings, and to a second gallery, running 
above the camshaft, to feed the tappets. From the rear 
of the main gallery, a duct leads to an external pipe feeding 
the rocker gear, and from the front, another passage leads 
to the timing chain tensioner. 

The water pump is designed to pass 27 gallons an hour at 
3,500 r.p.m. It is of the simplest type, consisting of a 
proprietary shaft and bearing assembly pressed into a 
housing, with a proprietary carbon-and-rubber seal unit. 
The fan hub is pressed on to the front of the shaft and the 
impeller on to the rear. Studs secure the bearing housing to 
the pump body, which is formed in an extension of the cast 
aluminium alloy timing cover. Water is led through a 
passage in the body directly to a gallery pipe cast in the 
left-hand side of the cylinder block. The gallery communi- 
cates with passages leading to the cylinder head, in the 
vicinity of the combustion chambers, whence the water 
circulates through deflector pipes on to the exhaust valve 
seats. A thermo-syphon circulation cools the cylinder 
walls. The bellows thermostat is of the double-opening 
by-pass type. It is housed in a chamber at the front of 
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the cylinder head, and the by-pass passage is connected 
by a short hose with the pump inlet immediately below. 
On the vehicle, the complete cooling system is pressurized to 
10 Ib/in?. 

Full sealing of the crankcase is a feature of the engine. 
At the front, the aperture in the timing cover is sealed by a 
normal lipped rubber seal, and at the rear, a rubber seal 
bonded to a split cast aluminium housing embraces the 
crankshaft just in front of the flywheel flange. This latter seal 
has a shallow double lip. In the front face of the flywheel 
housing, which is assembled before the flywheel, there is a 
circular opening grooved internally to receive a sealing ring, 
which fits round the outside of the split oil seal housing. 


The sump flange joint is flat, the rear main bearing opening 
being bridged by the bearing cap, which fits in the rectangular 
recess with T-shape cork and rubber seals in grooves on each 
side. Circulation of air through the crankcase is encouraged 
by two breather orifices, one on the rocker cover and the 
other on top of a standpipe attached to one of the tappet 
covers. The two orifices, which are roughly at the same 
level, are protected by oil wetted steel wool in the breather 
caps. This sealing and breathing arrangement is necessary 
for the type of vehicle for which the engine is designed. 
Apart from the dirty conditions in which these vehicles 
habitually operate, they are often called upon to perform 
wading operations, in relatively large depths of water. 





Journal for Executives 


IN JANUARY, the first issue was published of an important 
new journal in the field of scientific management. It is entitled 
Data Processing, and covers electronic computers and calcula- 
tors, punched card machinery and other automatic methods of 
control. The journal is entirely interpretative in its approach 
and is designed to meet the needs of top management and 
administration executives. It describes the latest machinery, 
including such specialized machines as data-reduction and 
logging equipment, and analyses current operational practices 
in a form that will enable executives both to appreciate these 
methods and to apply them to their own particular problems. 

The articles in the first issue include The Computing 
Service—how it functions and what it offers business and 
industry; Automatic Reading—a description of the first 
commercial automatic reading machine, which is to be used to 
extract information direct from printed cash-register tally 
rolls; —The Universal Language of Computing—a simple 
explanation of binary numbers, binary arithmetic and 
decimal binary codes; How an Electronic Digital Computer 
Calculates—the function of the various units of a computer 
and a description of how arithmetical operations are per- 
formed; Automatic Programming—a simplified technique of 
programming for electronic digital computers; A Review of 
Electronic Digital Computers—contains a short glossary of 
computing terms, an account of the work of the principal 
manufacturers and details of the computers they build; 
Wage Accounting and Labour Costing—performed on a 
punched card system that incorporates an electronic calcu- 
lator; High-Speed Printing—photo-electric techniques used 
to print computer output data directly on to the appropriate 
forms; Industrial Inspection—how modern methods de- 
veloped in other fields can be harnessed to maintain con- 
tinuous control of quality. 

Data Processing is published quarterly by Iliffe and Sons 
Ltd., and is obtainable from Dorset House, Stamford Street, 
London, S.E.1. The price per issue is 25s and the annual 
subscription is £4 or, in the U.S.A. and Canada, $12. 


Molybdenum Disulphide 


THE PROPERTIES of molybdenum disulphide as a solid 
lubricant are now well known, and the material has proved 
its value in many conditions where normal oils or greases are 


unsuitable. Originally, as with graphite, molybdenum 
disulphide was used in flake form, but some years ago the 
demand began to arise for a powder form suitable for 
dispersing in liquids. It was then found that the necessary 
particle size reduction presented a difficult problem. 

If the normal milling process is used, the material oxidizes 
to molybdenum trioxide, which has no lubricating properties. 
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It has been difficult to find other means of reducing satis- 
factorily the particle size below } micron, and many of the 
powders available have an average size range between that 
figure and 3 microns. By the use of ball or roller mills, and 
suspending the molybdenum disulphide in a liquid, smaller 
particles can be obtained but the resultant near-colloidal 
dispersions are frequently less effective than the flake 
material. This reduction in benefit is thought to be again 
due to oxidation. 

In the Auto-Moly compound produced by Charham 
Products Ltd., of 5a Market Place, Acton, London, W.3, the 
average particle size is claimed to be as low as } to } micron. 
This small size is obtained by the use of a quasi-air-flotation 
method by the manufacturers of the powder, K.S. Paul 
(Molybdenum Disulphide) Ltd., Great Western Trading 
Estate, Park Royal Road, London, N.W.10. The process is 
claimed to give very consistent results, and the graph of 
particle size distribution shows over 65 per cent below 
} micron size. Moreover, the flake-like structure of the 
disulphide is not affected, nor is there any significant change 
in the pH value in comparison with other forms. 


Specialised Forging 


SPECIALISTS in the forging of difficult materials, such as 
titanium, the Nimonic alloys and the stainless steels, Daniel 
Doncaster and Sons Ltd. have published a well illustrated 
brochure covering this aspect of their activities. Its purpose 
is to indicate the company’s resources and experience, and to 
assist firms considering the application of such materials. 
The Company’s address is Penistone Road, Sheffield, 6. 


MIRA Reports 


THE following research reports of The Motor Industry 
Research Association have been released for general cir- 
culation: 

1957/3 Third Report on the Squeal of Drum Brakes. 


1957/4 Transmission Ratio Requirements for Road 


Vehicles. 
The Power Losses of Reciprocating I.C. Engines: 
Some Preliminary Motoring Tests on Two 
Small Modern Engines. 
The Aerodynamics of Road Vehicles—A Survey 
of the Literature. 
Intake and Exhaust Silencing—A Collection of 
Abstracts. 

Copies of these reports can be obtained from the Associ- 
ation, at Lindley, Nr. Nuneaton, Warwickshire. 


1957/5 


1958/1 


1958/2 
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The major components of the Burman FP2 power assisted steering gear laid out to show the basic simplicity and the robustness of the assembly 


Burman Powered 


Steering 


Recirculating- Ball System with a Built-In Hydraulic Assistance Unit 


‘Tee impressive 1959 cars, the Jaguar Mark IX and the 
Armstrong Siddeley Star Sapphire, are equipped with the 
latest Burman FP2 power-assisted steering gear. The design 
of this steering gear is based on the company’s well-known 
recirculating-ball mechanism. External hydraulic jacks are 
not employed to give the servo effect, but instead, the 
additional power is applied internally. As a result, the in- 
stallation is compact and robust, and it should prove 
thoroughly reliable under service conditions. Also, because 
the degree of assistance is proportional to the effort applied 
to the steering wheel, the new gear is stated to have good 
operational characteristics. 

The recirculating-ball system was introduced by Burman 
for production cars nearly ten years ago; basically it is 
similar to the worm and nut design but has considerably 
higher mechanical efficiency, the improvement being of the 
order of 30 to 35 per cent. Machined on the worm portion 
is a helical groove of slightly less than semicircular section, 
and having a number of turns appropriate to the requisite 
number of steering wheel turns from lock to lock. The 
bore of the nut is appreciably larger than the outside diameter 
of the worm, and the lower end of the nut is of approximately 
semi-cylindrical form, its underside having been machined 
off almost to the transverse diameter. In the semi-cylindrical 
part of the bore, over the cutaway, is a second helical groove 
of similar section to that on the worm but of half a turn only. 
The ends of the groove in the nut are joined by a semicircular 
transfer tube, which passes under the worm at a reverse 
angle to the helix. 

In the closed circuit formed by the two grooves and the 
transfer tube is a series of hardened steel balls, which, in this 
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particular unit, are { in diameter. When the worm is rotated 
the balls roll round the circuit and transmit the motion to 
the nut, with the minimum of friction. A rocker shaft is 
connected to the nut, to convert the axial motion to part- 
rotary motion. 

The hydraulic servo system is basically very simple. On 
the nut of the recirculating-ball mechanism is a piston, 
which operates in a liner in the steering box. A hydraulic 
selector valve directs oil pressure to one side or the other of 
the piston, depending on the direction in which the steering 
wheel is turned. The valve is housed coaxially in an ex- 
tension of the worm member, and the angular travel of the 
valve relative to the worm is limited by stops. These stops 
avoid overloading of the valve mechanism by violent opera- 
tion of the steering wheel, and enable the vehicle to be 
steered manually in the unlikely event of pump or pipe 
failure. In such circumstances, the free play at the steering 
wheel rim amounts to only 1 in. 

Pressure up to 650 lb/in® is supplied by an engine-driven 
Hobourn-Eaton hydraulic pump embodying a flow-control 
valve. The feed is taken to the lower end cover of the box, 
which is an LM22W aluminium alloy casting. This lower 
end wall of the box houses the outer race of a cup-and-cone 
type ball bearing, which is loaded axially by hydraulic 
pressure and by six light coil springs housed in blind holes in 
the cover. The function of this bearing is to carry the lower 
end of the En 34 worm member, on which is formed the inner 
race. Axial loading is applied to cater for differential thermal 
expansion between the worm and the box. 

A collar is formed integrally on the worm member im- 
mediately above the helix. Its upper face serves as the 
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inner race of a second ball bearing, the outer race of which is 
machined in the end of a flanged sleeve clamped between 
the box and the upper end cover. A spigot on the flange 
locates the sleeve radially in the box. Above the upper ball 
bearing, two mild steel bushes are fitted round the worm 
member. These bushes serve as oil seals. The lower one is a 
close running fit in the sleeve and the sealing function is 
performed by an internal flange at its upper end. Above the 
flange are a circlip and washer, and below it is a collar 
formed integrally on the worm member. There is appreciable 
radial clearance between the bush and the worm. Oil 
pressure from above pushes the flange downwards to seal 
against the collar, whereas pressure from below causes the 
other face of the flange to seal against the retaining washer. 

The upper bush is a close running fit on the worm exten- 
sion, and it has an external flange, which is a clearance fit 
between the end of the sleeve and the upper end cover of the 
box. This flange is accommodated in a shallow counterbore 
in the inner face of the cover. There is radial clearance 
between the periphery of the bush and the bore of the sleeve. 
When pressure is applied below the bush, sealing is effected 
between the flange and the face in the counterbore. The 
manufacturers have found the sealing bushes to be more 
effective at these particular points than other means they have 
tried. Also, because of the radial clearance adopted, there is 
no need for undesirably close manufacturing tolerances. 

En 34 steel is used also for the nut, the upper portion of 
which is bored out so that it is a sliding fit on the outer 
surface of the sleeve. Near the upper end of the bore is an 
annular groove, which carries an O-ring. The piston unit, a 
hardened steel annulus, is located against an external flange 
at the upper end of the nut, where it is retained by a washer 
and circlip. There is a nominal radial clearance of 0-030 in 
between the bore of the piston and the periphery of the nut. 
The clearance between the periphery of the piston and the 
bore of the thin cast iron liner in the box is a maximum of 
0-006 in, to suit the requirements of the sealing O-ring 
carried in an external groove in the piston. 

The rocker shaft and arm are a single forging of En 16 
steel. Pressed in a hole in the end of the arm is the ball- 
ended peg that registers in a conical socket machined in the 
nut. Two bronze bushes support the shaft; the lower of 


In the upper end of 
the rocker arm shaft 
are housed springs 
that press the arm 
down on to the unit 
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them is housed in the box casting and the upper one in the 
top cover. Housed in the upper end of the shaft is a plunger, 
loaded against the cover by two coaxial helical compression 
springs, the purpose of which is to apply a downward thrust 
through the arm to the nut, so ensuring firm contact between 
the recirculating balls and their grooves. Hydraulic pressure, 
from the main supply, augments this downward thrust, thus 
ensuring that the total thrust is always correctly proportioned 
relative to the combined hydraulic and manual axial loads. 

An En 34 steel selector valve is employed. It is hardened 
and ground and is lapped into the bore of the worm member 
to ensure smoothness of operation. One of its ends protrudes 
through the upper end cover of the box, in which is housed a 
Gaco oil seal, and is splined to receive the steering column. 
Formed integrally on the body of the valve, below the oil 
seal, is a collar. Two slots are machined diametrically 
opposite one another in the collar, and into them project 
dogs formed on the upper end of the worm member. 
Rotation of the valve relative to the worm is limited by the 
clearance of the dogs in the slots. 

Two pairs of grooves are machined, parallel to the axis of 
the unit, diametrically opposite one another on the periphery 
of that portion of the valve which is within the worm member. 





In this underneath view of the nut member, the transfer tube and the 
ring of balls can be seen. The hydraulic piston is at the right 


These grooves are of right-angle section, and there is a thin 
radial wall separating those of each pair. In the straight- 
ahead position of the steering gear, the inter-groove walls are 
in the vertical plane through the axis of the valve. The 
grooves on the left of that plane are of different lengths but 
both extend to the lower end of the valve. Since the hydraulic 
fluid flows up an axially drilled hole in the worm to a chamber 
below the valve, these grooves are on the pressure side of 
the circuit. 

The second groove of each pair is short and does not 
extend to the end of the valve. A radial hole drilled from 
the bottom of each of these short grooves returns the oil 
from the groove to an axial passage through the valve. The 
lower end of this passage is closed by a hardened steel plug, 
against which bears a spring-loaded button, the spring 
being housed in the chamber just mentioned. From the 
passage in the valve, the oil flows through three equally 
spaced radial holes to an annular space in the end cover, 
between the interrupted collar and the oil seal, and thence to 
the reservoir. 

Earlier experimental work revealed a tendency for the 
valve as described to stick, because of the unbalanced side- 
thrust of oil pressure on the grooves. In consequence, the 
valves were modified by the incorporation of a shallow 
balance groove to equalize the pressure on both sides. This 
groove is of helical form, to bring its centre of pressure 
into the right place without excessive reduction of the 
sealing area round the groove. 

In the portion of the worm member embracing the valve, 
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This sectional drawing of the 
FP2 steering gear reveals how 
the nut is supported on the 
sleeve. Note also the oil-sealing 
bushes and the arrangement of 
the grooves in the valve and nut 


two slots are machined. They are positioned diametrically 
opposite one another but are displaced axially so that one 
aligns with one pair of valve grooves and the other with the 
other pair. The slot nearer the worm helix communicates, 
through the upper ball bearing and the chamber round the 
worm, with the lower side of the piston assembly. Holes 
drilled in the main sleeve connect the other slot to the 
space above the piston. 

The width of these slots in the worm member is greater 
than that of the walls separating the grooves of each pair. It 
follows that, when the valve is in the neutral position, oil 
flowing up each feed groove can pass, over the wall, directly 
into the return side of the circuit, so the pressure is equal 
on both sides of the piston. However, as soon as the valve 
is rotated slightly from that position, each inter-groove wall 
is displaced relative to its slot. This displacement results in a 
restriction of the flow through the return groove of one pair 
and the feed groove of the other, so that a pressure differential 
is created at the piston to assist steering wheel movement. 

As the valve travel increases, so does the pressure differ- 
ential, until one edge of each inter-groove wall overlaps the 
edge of the slot. Only one return groove and one feed groove 
are then operative, the others being isolated, and full pressure 
is applied to the appropriate side of the piston. Slight 
further rotation of the valve brings the limit stops into 
operation, so that valve and worm are in direct contact. It 
follows that gentle movement of the steering wheel will give 
rise to a small displacement between valve and worm member, 
and hence only a small pressure differential on the piston; 
a more forceful movement, on the other hand, gives greater 
displacement and so more powerful assistance. Although 
as mentioned earlier, a pressure of 650 Ib/in® is available if 
required, it has been found that the pressure needed in 
normal driving rarely exceeds 200 Ib/in’. 

Clearly, some means is necessary to centralize the valve 
when the steering wheel has been rotated as far as is necessary 
for the required rate of turn. To effect this centralization, 
the angular movement between valve and worm is made to 
produce axial movement of the valve, against the pressure of 
the hydraulic fluid and the spring inside the worm member. 
Near the upper end of the worm member, an inclined radial 
hole is drilled, and it is closed on the outer periphery of the 
member by the upper oil-sealing bush. By means of an 
end mill, a similarly inclined, flat-bottom hole is produced in 
the valve. The two holes are not coaxial, anda ¥ in diameter 
steel ball is fitted in the approximately elliptical space 
formed by their axial displacement. 

When the valve rotates relative to the worm member, a 
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wedging or cam action occurs, and this results in the desired 
axial movement of the valve. It is claimed that the progressive 
nature of this cam action, and the immediate valve response 
to steering wheel movement, combine to give a feel that 
closely resembles that of an unpowered steering system. 
It is in respect of delayed or over-powerful assistance that 
certain other servo layouts have been deficient. 

As fitted to the Jaguar Mark IX and the Star Sapphire, the 
FP2 gear has an overall reduction of 20: 1 in the middle of 
its range of travel. Because of the increasing lateral com- 
ponent of the movement of the rocker arm, as it departs 
from the neutral position, the effective ratio rises with the 
angularity of the arm. Also, because of its direct connection 
with the arm, the nut is partially rotated as either lock is 
traversed; in one direction, the nut rotates in opposition to 
the worm and on the other lock its rotation is in the same 
direction as the worm. The result is that the ratio rises to 
16:1 at full lock in the first instance but only to 18:1 in 
the second. 


In the steering 


unpowered Burman recirculating-ball 


A cast iron liner in the box 
casting forms the bearing 
surface for the piston. All 
joint faces are amply wide 















































boxes, the linkage is such that the effective ratio falls towards 
full lock. This reduces the effort needed for low-speed 
manoeuvring without giving too indirect a control over the 
range used in normal driving. The hydraulic assistance has 
made it possible to employ a basic ratio 20 per cent higher 
than that of the equivalent unpowered gear; the ratio is now 
high enough for accurate control at speed without being so 
quick that the application of excessive lateral forces becomes 
undesirably easy. Also, since the servo aid eliminates the 
need for a lower ratio on lock, the lock-to-lock turns of the 
steering wheel are reduced by more than the change in 
basic ratio. The difference in gearing between one lock and 
the other is said to be unnoticeable. 

It will be appreciated from the foregoing that the design of 


Television for 


OR a number of years it has been common practice to 
use a cinematograph camera to study the behaviour of 
automobile components under test conditions. Some two 
years ago Vauxhall Motors Limited introduced the use of 
closed-circuit television for the same purpose at their test 
centre at Chaul End, Bedfordshire. This scheme avoided the 
inevitable delay that occurred because of the need to develop 
the cinematograph film. However, it was necessary with the 
closed-circuit television to carry the viewing screen in the car 
or truck under test, so that not more than two observers 
could study the results at any one time. 

It was therefore decided to develop an open-circuit 
television system which would enable the receiver to be 
remote from the transmitter. Since no suitable transmitter 
was available for this type of work, one was built by the 
Vauxhall research department. As might be expected, a 
number of difficulties had to be overcome. For example, no 
suitable valves were available, and the extremely high 
frequency allotted by the General Post Office made it im- 
possible to use normal tuning devices. With help from a 
number of outside firms, however, the transmitter was 
finally developed and now gives satisfactory results over the 


Pee 


the FP2 steering unit shows considerable ingenuity, though 
it is the ingenuity of simplicity and not of complexity. The 
mechanism is self-compensating for wear and, though the 
necessary standard of manufacturing accuracy is high, it is 
not disproportionately so. Because of the rigidity of the 
various covers and the adequacy of the joint face areas and 
of the number of holding-down studs, there should be no 
tendency for leakage to occur under pressure. A good detail 
feature in this respect is the feeding of the hydraulic fluid to 
the closed end of the box; the Gaco seal is su ‘ficient to retain 
the low-pressure return oil at the upper end. It is worthy of 
note that equally satisfactory results are obtained with the 
automatic transmission fluid used by Jaguar Cars and with 
the low-viscosity engine oil favoured by Armstrong Siddeley. 


Vehicle Testing 


short distances involved. Some flutter of the image is still 
experienced when the transmitting vehicle is moving fast, 
but this does not preclude accurate observation, and the 
engineers concerned are confident that they will be able to 
eliminate it in the near future. 

The camera of the set is mounted on the vehicle, close to 
the component under observation, and is connected to a 
small transmitter inside the body or cab. On the roof of the 
vehicle is an aerial which transmits to a receiver aerial on the 
roof of the nearby research laboratory. This aerial is con- 
nected to a normal television receiver inside the building, 
where the image can be studied by several people at one 
time. A petrol generator set carried in the boot of the car, 
or on the chassis in the case of a commercial vehicle, provides 
the power for the transmitter and for the lamp illuminating 
the component under observation. 

Already the television equipment has proved its value in 
revealing the cause of intermittent localized vibration on 
some cars at certain critical speeds. Vauxhall Motors 
consider that its use will greatly assist them in their current 
research programme, which includes the study of the 
behaviour of springs, dampers and propeller shafts. 


On the left, the television camera is set up to record the behaviour of the propeller shaft of a commercial vehicle; a spot lamp provides the 
necessary illumination. In the other illustration, the transmitter unit is being installed in the cab of the vehicle 
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R APID strides have taken place in the development of disc 
brakes, particularly those of the spot type, during and since 
the Second World War. Although at the beginning of this 
period, much of the emphasis was on more efficient brakes for 
aircraft, many patent specifications have been directed to the 
use of disc brakes in road vehicles, particularly of the heavy 
types. The reason why the greatest advances have been in the 
design of spot type disc brakes is that heat dissipation is more 
readily effected with this type of brake than with any other. 

Until 1939, most aircraft disc type brakes were of the clutch 
type, but in 1949, a spot type brake with concentric discs, for 
aircraft, was the subject of Patent No. 625,726, by the Dunlop 
Rubber Co. Ltd. and H. J. Butler. Fig. 16 shows two views 
of the invention applied to aircraft wheels. An outer annular 
disc A and an inner annular disc B, both of truncated triangu- 
lar section, have projections A, and B,. These projections 
engage brackets C secured to the outer and inner peripheries 
of the annular housing. The brackets are arranged to allow a 
small axial displacement of the annular disc when the brake is 
applied. A spider D, having three equally spaced arms D,, is 
bolted to a plate E secured to the undercarriage leg F. Each 
arm carries a pin G, projecting through the space H between 
the discs. Brake pads J, are interposed between the inner 
faces of the arms D, and the outer faces of the discs, while 
similar pads J, are interposed between the inner faces of the 
discs and the acting faces K, of the cup-shape sleeves K,, 
which slide on the pins G, and enclose the cup-shape mem- 
bers L. The brake is applied by admitting fluid under 
pressure, through a passage G,, into each pin and thence to 
the spaces between the members L and sleeves K,. Brakes of 
this kind can be adjusted automatically for wear of the brake 
pads. 

An application of spot type disc brakes to motor vehicles 
was described in 1953, in Patent No. 688,382, taken out by the 
Dunlop Rubber Co. Ltd., and others. Three views of an 
embodiment of this invention are shown in Fig. 17. An 
annular disc, or flange, A is secured to the vehicle wheel 
B. Straddling a small portion only of the periphery of 
the disc is a U-section housing member C, which is 


Fig. 16. Two views of a Dunicp spot type disc brake for application to 
aircraft wheels; this arrangement was patented in 1949 
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DISC BRAKES 
Part Il: Some of the Developments Since the Second World War 


J. O. Sraruinc. M.S.A.E., G.1.Mech.E. 





Fig. 17. In this Dunlop disc brake, the extent of friction pad wear is 
indicated by the amount of the projection of the indicator rod J 


Fig. 18. This Dunlop 
disc brake potent 
specification features 
a casing A to screen 
the disc from mud 





secured to the non-rotatable portion D of the axle. Three 
parallel cylinders E contain sealing plungers F and cylindrical 
pads of friction material G. In operation, when hydraulic fluid 
is supplied under pressure from the master cylinder system 
into connection H, the plungers F force the friction pads G 
inwardly into contact with both sides of the rotating disc. 
When the brake pressure is released, the residual pressure in 
the system maintains the pads in light frictional contact with 
the disc. The extent of friction pad wear is indicated by a 
projecting rod J. 

Manufacturers of disc brakes claim that most of the mud 
and dirt is flung off the disc by centrifugal action. However, 
Patent No. 693,919, Dunlop Rubber Co. Ltd., shows how the 
disc may be housed in a protective casing A, which can be 
ribbed for heat dissipation, Fig. 18. Additional cooling can be 
effected by air supplied through connection B. 

Another Dunlop Patent, No. 690,559, shows a disc brake par- 
ticularly suitable for heavy motor vehicles, Fig. 19. Pairs of 
pressure plates A and B, and C and D, carry segmental pads 
of friction material. They are forced apart by fluid under 
pressure in cylinders E containing pistons F, until the 
friction pads bear against the inner faces of the two annular 
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Fig. 24. Right: Dunlop 

disc brake, as fitted 

to the Jaguar XK 
120C 




















Fig. 20. Left: Auto- 
matic adjustment for 
wear is a feature of 
this brake layout of 
The Wingfoot Corpor- 
ation, of America 
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Fig. 22. Above: Segmental friction pads are employed in this Girling 
hydraulically actuated disc brake arrangement for motor vehicles 


Fig. 19. Left: This disc brake arrangement for heavy vehicles has been 
patented by The Dunlop Rubber Co. Ltd. The pressure plates are forced 
apart hydraulically by fluid in the cylinders E 





Fig. 21. Left: Girling 
Ltd. have patented 
this parking brake for 
installation on the 
transmission 
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Fig. 23. Right: Electro- 
magnetic disc brake 
made by The Warner 
Electric Brake Manu- 
facturing Co. 























Fig. 25. In the Girling Hydrastatic disc 
brake, a pair of horizontally-opposed 
hydraulic cylinders apply the segmental 
friction pads, one to each side of the disc 


portions G and H of the braking member J, secured to the 
driving shaft. 

Other companies have patented different forms of disc 
brakes: typical of many filed in this country by The Wingfoot 
Corporation, of the United States of America, is Patent No. 
651,195, illustrated in Fig. 20. This shows a disc brake in 
which one hydraulically operated piston or plunger A, carried 
in a stationary housing straddling a part of the periphery of 
the disc, causes a friction pad B to bear against one side of the 
rotating disc C. At the same time, the L-shape flange of the 
housing, which has a pendant leg D carrying a fixed pad of 
friction material E, is free to slide towards the disc, so applica- 
tion of the braking pressure to the chamber behind the 
piston A not only moves the piston towards one side of the 
disc C, but also moves the leg D, carrying pad E, towards the 
other side of the disc. A rod G acts as an abutment for the 
piston A in the released position, and a release spring J is 
normally held relative to the cylinder by the frictional grip 





of a washer H. The grip of this washer can be adjusted by 
turning the nut K. When wear of the friction pads takes 
place, the load in the spring J is sufficient to pull the rod G 
through washer H to adjust automatically the clearance in the 
‘off’ position. 

Some recent patent specifications on the subject of spot 
type disc brakes include No. 700,579, Girling Ltd. This 
brake, Fig. 21, is intended for use as a parking brake and is 
installed on some part of the transmission. A universal 
assembly A carries the rotating disc. This disc is straddled 
by a rigid housing C, which rocks about trunnions D. Two 
holes in the housing receive a pair of plungers E faced at 
their inner ends with pads of friction material. Both these 
plungers can slide in the bores, although the right-hand one 
does so only during adjustment by screw F. The left-hand 
one can be moved by a lever G coupled to the brake linkage. 
When this is pulled to the right, the effect is to nip the disc 
between the two plungers: since the housing is free to rock, 


Fig. 26. Two Lockheed hydraulically actuated brakes. That on the left is for application to rear wheels, and therefore can also be actuated mechanically 
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Fig. 27. Left: Girling spot type disc brakes 
are fitted on this Birmingham and Midland 
Motor Omnibus Company's $14 bus 


Fig. 29. Below: Lockheed disc brakes 
exhibited at the Motor Show in 1957 have 
one hydraulic cylinder on each side 





the axial forces on the disc are completely in equilibrium. 

Girling’s Patent No. 703,213 specifies a hydraulically 
operated disc brake, Fig. 22, The friction pads A are in the 
form of segments of a ring of rectangular cross section. They 
are guided in a direction parallel to the axis of the brake disc 
B, in a fixed housing C, which straddles the periphery of the 
disc B. Pistons D, working in hydraulic cylinders E and 
carried by the housing C, move the pads A into contact with 
the disc. Radial plates F serve as guides for the friction pads 
and also help to increase the rigidity of the housing. 

As stated previously, recent developments with regard to 
the clutch type disc brake have been slow relative to the rapid 
progress made in the development of spot type disc brakes 
applied to road vehicles. One of the main reasons for this may 
be that, with a disc brake that is totally enclosed and in which 
the friction linings extend 360 deg round each actuating plate, 
it is more difficult to obtain efficient heat dissipation than on 
a disc brake of the spot type. 

An electromagnetic disc brake, Fig. 23, is described in 
Patent 649,964, Warner Electric Brake Manufacturing Co., 


Fig. 28. A Girling experimental, mechanically actuated, disc type 
parking brake, suitable for application to the transmission 





of the United States of America. The annular magnetic ring 
A is bolted to a stationary support B. Upon energization of a 
coil C, disposed between the magnetic poles D, a rotating 
armature E is drawn axially into contact with the rim of the 
ring A. 

In 1953, the advantage of disc brakes for high-speed motor 
vehicles was proved in the Le Mans 24-hour race. A Jaguar 
XK 120C won the race at the then record average speed of 
105-85 m.p.h., and similar cars gained second and fourth 
places. All these cars were fitted with Dunlop spot type disc 
brakes. Comments made after the race by the drivers of these 
vehicles and several other competitors confirmed that the 
saving of valuable seconds on corners, owing to the very 
efficient braking obtained by the use of these brakes, was a 
major factor contributing to the success of the Jaguar team. 

A few months later, at the 1953 Motor Show, disc brakes 
were exhibited by some of the leading brake manufacturing 
companies. Prominent among these were: 

1. A Dunlop disc brake, as fitted to the Jaguar XK 120C 

cars raced at Le Mans, Patent No. 688,382, Fig. 24. 

2. The Girling Hydrastatic disc brake, Fig. 25, in which 

pistons operating in hydraulic cylinders, one on each 
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Fig. 31. Above: This Girling brake is designed 
for ease of replacement of the friction pads 
after they have worn in service on the road 


Fig. 34. This brake, by the Bendix Aviation 
Corporation, is an interesting departure from 
ccnventional practice in disc brake design 





side of an exposed disc, apply segmental-shape, friction Products Co. Ltd. Six hydraulic cylinders are fitted on each 
pads against the sides of the disc. of the front wheels, three on each side of the disc. On each rear 
3. Lockheed disc brake, Fig. 26. The illustration shows wheel, there are four hydraulic cylinders, two each side of the 
hydraulically applied front and rear brakes, a vacuum disc. A Girling experimental, mechanically operated, disc 
servo circuit being employed. Alternatively, the rear type parking brake fitted to the transmission of the Midland 
wheel brake can be applied by mechanical means. Red $14 bus, is illustrated in Fig. 28. 
It was announced in 1953 that the Birmingham and Mid- 
land Motor Omnibus Co. Ltd. had designed and produced a Recent developments 
new bus, the S.14. Among the unconventional features of The Lockheed exhibits at the 1956, 1957 and 1958 Motor 
that design were the Girling spot type disc brakes fitted to Show, indicate that they have now turned to disc brakes in 
the front and rear wheels, Fig. 27. These brakes are hydrauli- which the friction pads are actuated by hydraulic pressure on 
cally operated, and the system also incorporates the continu- each side of the disc. Apparently they are abandoning their 
ous flow, hydraulic brake servo produced by Automotive original conception of applying one pad hydraulically and 


Fig. 30. Two Dunlop disc brake arrangements for private cars. Both are hydraulically actuated, but that on the left can also be mechanically operated 
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using the reaction on the calliper housing to bring the other 
pad into contact with the opposite side of the disc. Fig. 29 
shows the front and rear wheel disc brakes exhibited at Earls 
Court in 1957. 

Girling continue to employ the Hydrastatic principle, 
keeping the pads in light rubbing contact with the disc when 
the brakes are inoperative. Dunlop, on the other hand, in- 
corporate retractor mechanisms and automatic wear adjust- 
ment devices. Figs. 30 and 31 show respectively some recent 
Dunlop and Girling designs. 

The Goodyear Tyre and Rubber Co. are developing disc 
brakes of the type in which one pad is hydraulically moved to 
bear against a ventilated disc. Reaction by the pivoted calliper 
housing brings the other friction pad into contact with the 
opposite side of the disc. These brakes are used on the 
Vanwall Formula I car that was so successful in 1957 and 8. 


Future developments 

An indication as to the lines of thought being followed by 
leading manufacturers is given by recently published British 
Patent Specifications. For example, Patent No. 732,950, 
taken out by Dunlop, discloses a disc brake with a self-ener- 
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Fig. 36. A disc brake by Alfred Teves Machin und Armaturenfabrik A.G. 
It can be actuated hydraulically, or mechanically. by means of the levers 
H and J, and the balls and ramps K and L 


gizing action. This brake, which is shown in Fig. 32, is 
actuated initially by hydraulic fluid in the normal manner. 
The fluid enters through a connection A and actuates and 
pressurizes the horizontally-opposed cylinders B, thus 
actuating the pistons and friction pads. As the pressure in 
cylinder B increases, the sliding valve C is closed and isolates 
the cylinders D and E. The braking torque is transmitted 
through the housing F in such a manner that fluid in the 
cylinder G is pressurized by the reaction through the piston 
rod H and the fixed lug J. The pressure thus generated in 
the cylinder G is transmitted to the brake actuating cylinders 
D and E£; this increases the braking torque and, in turn, further 
pressurizes the servo cylinder G. Thus, the brake pressure 
builds up smoothly and progressively. 

Another self-servo disc brake is described in Patent No. 
788,841, taken out by Coatalen, of France. This is illustrated 
in Fig. 33. The calliper member A floats in such a manner 
that when the brake is applied, by means of a hydraulically 
actuated piston and cylinder mechanism B, the friction pads 
C and D are moved into contact with the disc E. The pad D 
is free to move to a limited extent with the disc, but when it 
does so the rollers F or G ride up the cam slopes H or J, so that 
it grips the disc more tightly. 

Girling are among the manufacturers who have taken out 
patents in respect of means of removing and replacing friction 
pads easily. This device is described in Patent No. 742,338. 
From Fig. 31, it can be seen that the pads can be inserted or 
withdrawn in a radial direction. This illustration is of the 
type of brake currently fitted to the front wheels of the 
Triumph TR3. 

An interesting departure from conventional practice is 
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Fig. 35. The Bendix Aviation Corporation have patented this brake 

arrangement. Initially, the pistons A force the friction pads B against the 

sides of the housing C, then the brake torque reaction causes the cylinder 

assemblies to pivot about the pins D until the friction linings E of the 
shoes come into contact with the periphery of the drum 
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that described in Patent No. 761,076, taken out by the 
Bendix Aviation Corporation. In this device, which is 
illustrated in Fig. 34, application of the friction pads to the 
disc causes the housing A to pivot about a pin B, and brings 
one of the brake shoes, C or D, into contact with the peri- 
phery of the disc. 

This same firm has also taken out patents on the subject of 
combined disc and shoe type brakes, similar to that described 
in Patent No. 758,882. In this, Fig. 35, the brake is actuated 
initially by fluid pressure in the space between the pistons A. 
These pistons force the friction pads B against the sides of the 
housing C, which performs the function of the disc of more 
conventional arrangements. The brake torque reaction acts 
on the cylinders and causes them to pivot about the pins D, 
thus bringing the friction linings E of the shoes into contact 
with the periphery of the drum. 

In Germany, Alfred Teves Maschin und Armaturenfabrik 
A.G., have invented the disc brake described in Patent No. 
784,887, and illustrated in Fig. 36. Two pressure piates, A 
and B, one each side of the disc, carry the usual friction 
linings. The pressure plate A is secured to pin C, which is 
free to slide in the fixed carrier D. Each of the two cylinders 
E and F, to which is secured the pressure plate B, houses a 
piston G, mounted on a pin C. When hydraulic pressure is 
applied to the cylinders E and F, the pistons G, together with 
pins C, are displaced to the right. This causes the brake 
lining carried by the pressure plate A to be pressed against 
the brake disc, and the cylinders E and F, together with 
pressure plate B, are displaced to the left to bring the friction 
lining carried by the latter into contact with the brake 
disc. This brake can be actuated mechanically by means of 
levers H and J, in the left-hand diagram, and ramps K and 
L, which can be seen in the right-hand diagram. One of the 


two levers is actuated by the control cable and the other by 
the casing of the cable, so the forces on them are equal. 


Conclusion ° 

It is obvious that disc brakes have many advantages over 
existing types of drum brakes. These advantages include 
freedom from fade, stable action, freedom from thermal 
expansion problems, virtual immunity from the effects of 
water, self-cleaning characteristics, freedom from trouble due 
to bedding down after new linings have been fitted, adjust- 
ment for wear can be easily affected automatically, and 
replacement of friction pads can be effected readily. As the 
demand for this type of brake increases, it should be possible 
to reduce considerably the overall production costs. 


Disc Brakes, Part I 

In Part I of this article, the disc brake shown in Fig. 4 is, 
of course, a Girling unit and not a Dunlop one as indicated 
in the caption; then the second line on the same page should 
refer to Figs. 3 and 4, since Fig. 5 illustrates Girling disc 
brakes, some of which are mechanically and others hydraulic- 
ally actuated. 

With regard to the wiping action of brake linings as 
mentioned in lines 20-23 on page 11, the essential difference 
between the disc and drum brakes in this respect is that the 
dust tends to be retained in the drum, whereas it falls com- 
pletely clear of disc brake units. In the last paragraph on 
that page, mention is made of the fact that Dunlop have 
abandoned the principle of maintaining the pads in light 
contact with the disc when the brake is off; however, they 
have of course adopted another self-adjustment device to 
take its place. On page 14, column 2, line 14, the key letter 
E, for the centre plate of the aircraft brake, should be D. 


Automatic Headlamp Dipping 


Electronic Control of the Beam by 


VEHICLE lighting development already becoming 

popular in the U.S.A. is the automatic dipping of head- 
lamps, in response to the light emission from oncoming 
traffic, by means of an electronic device. The equipment 
consists of four units: a photomultiplier tube, an amplifier, a 
power relay and a combination foot switch. Two new 
photomultiplier tubes for this purpose have recently been 
introduced in this country by RCA Great Britain Ltd. 
Designated RCA 6328 and RCA 7117, the tubes are specially 
designed to provide a stable performance over long periods. 
They are of the nine-stage type and have a high light 
sensitivity that permits the use of an amplifier with relatively 
low-impedance input and fewer stages than are necessary 
with less sensitive tubes. 

The photomultiplier tube unit is mounted on top of the 
vehicle’s instrument panel. A lens picks up light from the 
oncoming traffic, and this light is focused through a filter and 
mask on to the actual tube. The tube translates the light 
into an electrical signal, which is transmitted to the amplifier 
unit. A light sensitivity adjustment permits the tube to be 
used with either a clear or tinted windscreen. 

Voltage is applied to the photomultiplier unit by the 
amplifier unit, which also actuates the power relay in re- 
sponse to signals from the photomultiplier. The amplifier 
valve is designed to operate at an anode supply not exceeding 
12 volts, and the coil of a sensitive relay is connected in 
series between the 12 volt supply and the anode of the valve. 
Connected to the anode of the photomultiplier tube is a 
control grid; any variation in the voltage of this grid causes 
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Means of a Photomultiplier Tube 


a change in the amplifier anode current, and a corresponding 
change in the current through the relay coil. When the 
amplifier valve is conducting sufficient current, the relay 
armature is held in the high beam position, but when the 
current falls, the armature is released and the beam dipped. 

When the foot switch is in the automatic setting, the 
amplifier relay is connected to the terminal of the power 
relay coil. The power relay, a heavy-duty sealed unit, is 
mounted in the engine compartment. In the dipped beam 
position of the armature, the 12 volt supply is connected 
from the dipped beam contact through the armature, the 
foot switch and the coil of the power relay to earth. Thus, 
the power relay is energized and switches the headlamps to 
the lower beam. When the relay armature of the amplifier 
unit is in the high beam position, the power relay is de- 
energized and switches the headlamps to main beam. 

In addition to providing automatic control in one position, 
the foot switch also has a position in which the dipped beam 
is held. When automatic control is selected, however, 
slight downward pressure on the switch brings the main 
beam into use regardless of the light intensity received by 
the photomultiplier. This over-ride allows the driver to 
signal if an approaching vehicle fails to dip. Street lighting 
is sufficient to keep the headlamp beams dipped if the foot 
switch is in the automatic position. 

Full details of the RCA photomultipliers, and of the 
installation and operation of the automatic dipping equipment, 
can be obtained from RCA Great Britain Ltd., Lincoln Way, 
Windmill Road, Sunbury-on-Thames, Middlesex. 








BRITISUW COACH BUILT PRODUCTS 


Interesting Features of Some of the Latest Custom Built Cars 


Sous distinct trends have become apparent recently with 
regard to British custom built coachwork. Many of the 
familiar names that we have known for many years have 
disappeared, as they have also in France, Germany, Italy and 
Switzerland. Although creative artist craftsmen still exist, 
names such as Rothschild, Labourdette, Binder, Vanden 
Plas and Kellner are no more. In British exhibitions we no 
longer see imposing stands bearing the names of Rippon 
Brothers of Halifax, Palmers of Dover, Beadle of Dartford, 
Vincent and Windover. Some of the organizations which 
bore these famous names still exist, but many are now 
mainly agents selling popular mass produced cars. 

Nevertheless, some firms still produce custom built 
bodies, as we have always known them: Hooper, Thrupp & 
Maberley, James Young, Mulliner and others still exhibit at 
Earls Court, but their activities have altered. The custom 
built body, made to suit the individual requirements of the 
purchaser, has practically disappeared. No longer is it 
possible for the customer to specify his own requirements in 
respect of such features as headroom and body length: 
instead, he must be content to accept the external shell of the 
standard body and to confine his special demands to colour, 
trim and fittings. In fact, the position in which this section 
of the industry today finds itself is serious. Labour costs for 
hand produced components are excessive, and when purchase 
tax at the 60 per cent rate is added, the gross figure becomes 
absurdly high. 

Coachbuilders are therefore beset with the problem of 
producing a vehicle at a price that will not be too much in 
excess of that of the standard vehicle. The luxury items 
such as calf upholstery, bearskin floor rugs, ivory interior 
fittings, elaborate electrically operated cocktail cabinets, and 
specially fitted cases, that were frequently used to appeal to 
the buyer have been dropped. Even electrically operated 
window actuators have in many instances disappeared, and 
manually operated winders and quick-action lever-operated 
windows by the driver have taken their place. Power actuation 
has been eliminated on the score of cost alone, whereas only 
a few years ago, in response to the American trend towards 
automatic operation of hoods and windows, British cars also 
were so equipped. 

On a recently introduced drop-head coupé, a manually 





operated hood is offered for the home market, whilst an 
automatic hood is fitted to the export model, on which there is 
of course, no purchase tax. People are prepared to pay for 
convenience, but they will not pay an exorbitant tax for it. 
In the past, coachwork, no doubt, has often been overloaded 
with gadgets, adding to weight and complication, but the 
pendulum appears now to be swinging too far in the opposite 
direction, and if this trend continues, there will soon be 
little to distinguish custom built from standard mass 
production cars. One cannot but applaud the attempts that 
are now being made to counter this regrettable development. 

Standard body shells, produced by the more economical 
means of mass production, are being increasingly used as a 
basis for the products of the bespoke coachbuilders. This 
move was probably inspired by the method adopted to 
produce estate cars and similar vehicles, utilizing the standard 
saloon shell up to the middle or rear standing pillar and 
adding an extension for luggage carrying. Park, Ward and 
Co. Ltd. now produce a Rolls-Royce Silver Cloud long-wheel- 
base saloon adapted from the standard shell, in which a 
division with a drop window is fitted, and the body is 
lengthened by approximately four inches. The standard 


Right: Details of the 
interior arrangements of 
the vehicle illustrated 
below. An electrically 
actuated drop glass is 


installed in the fixed 
division, on which are 
folding tables and a 


small cabinet 





Left: Rolls-Royce Silver Cloud 
long-wheelbase saloon, by 
Park, Ward and Co. Ltd. 
This body is 4 in longer than 
the standard version, the 
doors are larger and rear 
quarter lights are fitted 
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rear door is used but widened by the insertion of a four inch 
panel welded to the original pressing, and the roof panel is 
lengthened in a similar manner. All the polished wood 
panels on the front doors and the dash facia are common to 
both the standard and the custom built models, and matching 
panels are made for the rear portion. On the division, there 
are polished wooden tables and a cabinet, and the trim is of 
leather, with the usual Park Ward quality finish throughout. 
The cost of this conversion is £740 more than the standard 
basic saloon, as produced by Rolls-Royce. 

This type of modification has also been undertaken, by 
Hooper and Co. (Coachbuilders) Ltd., on a Daimler Majestic 
saloon powered by an engine of 3-8 litres swept volume. In 
this case the body structure is not altered externally, but a 
fixed division with sliding glasses is fitted to separate the 
front and rear compartments. If required, an electrically 
actuated drop window can be installed in place of the sliding 
glasses, as also can a folding table below. An additional 
heater is installed to supply the rear compartment. This type 
of conversion is popular with business executives, because 
adequate privacy, for carrying on confidential discussions in 
the rear, can be obtained simply by raising the glass of the 
division, whilst the saloon condition, for normal use, can be 
obtained instantly by dropping the glass. The painting, 
upholstery and woodwork finishing are carried out in the 
usual Hooper style and quality. 

Among the conversions that occupy a very prominent 
place are those of Harold Radford (Coachbuilders) Ltd. 
This company have for some years specialized on this 
aspect of design, and whilst their output may not be large, 


In the Hooper conversion of the Daimler Majestic saloon, there is a fixed 
division with horizontally sliding glasses. As an alternative, an electrically 
actuated drop glass can be fitted to the division on demand 





the ingenuity they have displayed recently should satisfy 
even the most exacting buyer. One of their conversions 


is on a Humber Countryman. The driving seat squab is 
arranged to fold down to form a couch, and a sunshine roof 
has been added. This roof panel is not the usual rigid 
sliding type, which, owing to the considerable roof curvature 
from front to rear, would not only have been difficult to fit, 
but also would have allowed only a very small opening. 
Instead, the panel is flexible and gives a generous opening. 
When closed, it overlaps the side framing and forms a 
watertight seal, without the complications of side gutters and 
drains, which would be difficult to fit to the existing structure. 
A clear plastics windshield is mounted on the forward edge of 
the opening to deflect draught from the driver’s head and to 
help to prevent the entry of dust blown up from the road. 
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The Harold Radford conversion of the Humber Super Snipe saloon has a 
transparent draught-deflector on the leading edge of the roof opening 


The interior of the Humber Super Snipe Countryman by Harold Radford 
























Harold Radford also offer a Rolls-Royce Silver Cloud 
saloon, with sixteen special features. Behind the driver, a 
detachable division, with sliding glasses, can be removed at 
will in a matter of minutes to form a conventional saloon. A 
neat detachable neck-rest can be fitted to the near-side front 
seat squab. One half of the rear seat can be tilted forward 
to give space for extra luggage, without the risk of damage 
to the upholstery, which is so likely to occur if cases are 
placed on the cushion. In the lower part of the front door, 
a neat recess is provided for twelve standard size bottles. 
Tables are folded flush with the backs of the driving seats, 
and there is accommodation for cocktail glasses and flasks 
below. Equipment for the angler is provided in a tubular 
case carried below the off-side doors. For short journeys 
fully assembled fishing rods can easily be carried by pushing 
them through the sunshine roof opening. The picnic 
equipment and extending tables in the boot are popular 
features. 

The Ford Estate car conversion of either the Zodiac, 
Zephyr or Consul is carried out for the Ford Motor Co. Ltd. 
by E. D. Abbott Ltd., of Farnham. In this instance the 
standard saloon is employed but it is cut off at the rear 
pillar, leaving the door structure intact. On the rear of this 
basic structure is built a luggage compartment with rear 
quarter lights and a separate door at the back. This extension 
is built in a special manner, the roof panel being attached to 
an angled steel framing. Metal and rubber strips are fitted on 
top of the roof not only to reinforce it to carry luggage, but 
also to prevent drumming. This latter feature is most 
important since a structure of this kind would otherwise 
amplify chassis and road noises to a considerable extent. 
The tubes of the stainless steel roof rail are loaded with 
sand and plugged, to eliminate resonance. These measures 
have proved most successful and the vehicle is as quiet as the 
standard saloon. 

For normal use, the seating arrangement is conventional, 
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but the rear seat can be folded forward to increase con- 
siderably the space for luggage. A particularly simple 
device is used to secure the back squab in the normal 
position: it consists of a ball-ended peg that registers in a 
rubber socket, which grips the peg firmly and prevents any 
movement but which is easily detached by a sharp forward 
pull on the squab. When the rear squab is folded, a rubber 
covered hook secures it to the back of the driving seat. This 
detail may appear trivial, but it is essential for these com- 
ponents to be easily and quickly folded and stowed securely. 
Too often a good scheme is ruined because small slip bolts 
are used and neither locate the component securely nor 
remain locked. For export models, a special plastics floor 
covering is used on the luggage platform and is further 


Interior of the Austin 
Princess limousine by 
Vanden Plas. The angle 
of the rear seat can be 
adjusted by means of a 
small handle just visible 
on the centre of the for- 
ward face of the cushion 
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Alvis TD.21 chassis fitted with a body by 
Park, Ward and Co. Ltd. Although the 
body style is cf Continental origin, produc- 
tion is effected at the Willesden factory 


Below: Harcld Radford conversion of the 
Rolls-Royce Silver Cloud saloon. The 
division is detachable, and its fixing screws 
can be seen on the pillar at the far side 


protected by metal strips, whilst for the home market 
a readily detachable plastics floor mat is provided. 

Another conversion, also on a Ford chassis, is carried out 
by Carbodies Ltd. This company have specialized on a 
series of convertible saloons based on Ford Zephyr, Zodiac 
and Consul models. The problem in this case involved the 
provision of a satisfactory under-frame reinforcement to 
make good the strength lost by the removal of the roof 
structure of the scandard saloon and replacing it with a 
folding top. On the initial design, introduced a year ago, the 
standard saloon body was used, but this arrangement was 
not entirely satisfactory because, owing to the position of 
the centre pillar, the size of the front door was limited. 
Also, when the head was used in the de ville position, the 
cantrail came very close to the driver’s head. In the latest 
scheme, this original fault has been overcome, since only 
the standard floor, dash facia, bonnet top and rear boot 
lid and dash are used. The wider front door permits the 
cantrails, when folded, to be well clear of the driver’s head, 
and also affords easier access to the rear seat. Access is 
further improved by pivoting the driving seat squab in such a 
manner that it folds slightly inwards as it tilts forward. A 
small adjustable stop is fitted on the outer edge of the seat 


The Golden Austin-Healey 100 Six has been 
specially finished with gold plated bright 
ports, interior trim of Chinese kid and 
champagne mink and with ivory hue paint 
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frame, so the squab angle can be set to suit the occupant. 
An added advantage is that the resultant inward inclination of 
the two squab faces tends to prevent the occupants from 
being thrown toward the door when the car is cornering. 
Manual operation of the hood is provided on the Consul, 
but hydraulic operation is used on the Zodiac and Zephyr. 
A considerable amount of testing has been carried out by 
the makers, to confirm that the deflection of the under 
frame is practically negligible—an essential requirement 
for any form of drop-head body. The main seam of the 
hood material is back-stitched and subsequently welded, to 
ensure that it is completely waterproof. 

In the Austin A105 saloon, with special features by 
Vanden Plas (England) 1923, Ltd., rather more luxury 
and a better finish than in the standard body are offered. 
The body structure is entirely standard, with some small 
external embellishments in the form of motifs on the front 
wings, the name on the tail and special wheel discs. Most 
of the interesting features are in the interior trimming 
and finish. Separate, folding arm-rests are fitted to the 
front seats, and on the rear seat there is a central arm-rest. 
The interior polished woodwork is of walnut veneer and 
resembles closely that of the Princess body. The general 
standard of comfort and the seating arrangements are 
excellent. A heavy underfelt is laid under the floor coverings, 
and every feature of the car is indicative of considerable 
effort to give the discriminating buyer something better than 
usual, at an extra cost of only £240, including purchase tax. 

On the Austin Princess, no great changes have occurred. 
This car is a limousine with an electrically actuated drop 
glass in the division. Two features are of special interest. As 
can be seen from the accompanying illustration, two hinged 
foot-rests are provided for the passengers in the rearmost 
seat. These footrests can be folded against the extra seats if 
they are not required. When they are folded, there is no 
obstruction on the floor, as there is when the usual bar-type 
footrest, pivoting out from the rear heelboard, is used. 
The second interesting feature is that the rear doors each 
actuate a switch connected to a small light on the dash, 
which indicates that the doors are properly closed; this is a 
valuable feature on a large car frequently used to pick up 
strangers not familiar with the door closing arrangement. 
A screw adjuster is provided to vary the inclination of the 
rear squab, and the division glass rises directly to the head- 
lining, there being no transverse rail to spoil the appearance 
of the roof. Although the Princess was introduced first in 
1952, various modifications have been made since then, 
and the current body differs considerably from the original. 
It is of interest to note that the bodybuilders, Vanden 
Plas, now build and test the chassis on which this excellent 
body is mounted. This unusual procedure has proved 
to be very satisfactory. 

The Golden Austin-Healey 100 Six sports car created 
almost as much of a sensation at Earls Court as did an earlier 
exhibit with a similar decorative theme. Jensen Motors Ltd., 
of West Bromwich, have finished the body with a care and 


This estate car is built for the Ford Motor 
Co. by E. D. Abbott of Farnham. All the 
main body pressings, except those of the 
rear extension, are standard components 





Above: Interior of an 
Austin A105 saloon with a 
body finish by Vanden 
Plas. This vehicle has 
twin centre arm-rests for 
the two seats at the front 


Right: Door arrangement 
on the Rolls-Royce Silver 
Cloud saloon by Harold 
Radford (Coachbuilders) 





attention to detail that could hardly be surpassed. Once 
again British craftsmen have demonstrated their adaptability, 
by combining in a single vehicle the products of a dozen 
specialists, and creating a thing of real beauty. Obviously 
the essential practicability of the décor does not enter into 
consideration in such a design. Gold plated bumpers 
certainly are not ideal for London traffic, neither is Chinese 
kid a suitable covering for a facia panel likely to be soiled by 
a mechanic’s dirty fingers, or to withstand a sudden rain- 
storm. The gold anodizing, by Autotints Ltd., is worthy of 
special mention on account of the almost perfect match 
obtained between the anodic stain on the non-ferrous parts 
and the electro-deposited plating on the other details. The 
price of £4,000 given by the makers as the cost of the 
vehicle is not important. Its publicity value, especially 
since it has now been sold, no doubt greatly exceeds this 
figure. Moreover it is of value to the industry as a whole, 


in that it shows that Britain can still produce gems of 
craftsmanship. The car is painted an ivory colour, and 
the door panels and facia are finished with Chinese kid. 
It has a steering wheel of solid ivory, from elephant tusks, 
and the seats are trimmed with rare champagne mink. All 
bright parts, including the wheels, are plated in 24 ct gold, 
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Clean flowing lines are 
characteristic of the Bentley 
Continental saloon by James 








and the ignition key, which carries a scale model of the car, is 
of solid gold. 

Park Ward and Co. Ltd. produce a sports saloon and 
drop-head coupé on the Alvis chassis. These bodies compare 
favourably with those made by the same coachbuilder on 
Rolls-Royce and Bentley chassis. No sign of indifferent or 
careless work can be detected on models that have been 
exhibited. Although the styling was done by a Continental 
designer, the production is essentially British, and consider- 
able thought must have been expended in order to produce 
it at a reasonable price. The company state that many of 
the ideas used in construction have been suggested and 
developed at shop level. They have taken a design in 
prototype condition and studied the most economical 
method of producing it, piece by piece, in consultation 
with the men who are actually going to do the job. The 
panels are produced on a stretch press, but in many instances 
simplified tools are employed and the panels are finished to 
shape and fitted by hand. This has proved to be eminently 
satisfactory and economical in practice. The framing is 
built in a light composite construction, panelled throughout 
in aluminium. Access to the seats is easy and the range of 
vision good. 

A few years ago, H. J. Mulliner and Co. Ltd. produced 
for the then current Bentley chassis a two-door saloon of 
revolutionary design. Aerodynamic and other tests were 
carried out, in co-operation with the chassis builders, to 
determine the influence that weight and body shape have on 
performance. It is interesting to note that since the original 
design was introduced, other coachbuilders have produced 
versions of Continental Bentley bodies, of both saloon and 
drop-head coupé type, whilst the original Mulliner bodies 
are now offered in two styles, standard and special. On the 
standard version, a fully swept tail is incorporated and the 
general lines are of orthodox aerofoil form. However, on the 
new special body, the fully swept tail is altered, the wrap- 
round backlight is set at a more acute angle and there is a 
distinct break in the boot profile, to increase the space 
available for luggage. The finlike extension of the rear 





Young Ltd., of Bromley. An 
interesting detail feature is 
the elegant door handle 
design, which has _ been 
chosen to harmonize with 
the overall styling conception 


wings has rather an American flavour but is quite pleasing. 
One advantage is that it is now possible to see the tips of the 
rear wings through the backlight. The wrap-round wind- 
screen affords a good range of vision and the dash facia is 
curved also and extended to form a hood to prevent reflections 
of the instruments on the screen at night. On the latest 
model, the screen pillars have been lightened to reduce the 
obstruction in the range of vision. Care has been taken to 
keep the weight to within the limits of the original 
specification. 

Park, Ward and Co. Ltd. also produce versions of the 
Bentley Continental saloon and a drop-head coupé. The 
construction is carried out in the Park, Ward patent light 
alloy scheme, with aluminium panels. Argonarc welding is 
used because, by obviating the need to use a flux, it produces 
joints in which corrosion will not develop. The large curved 
backlight and rear quarter windows on the saloon are im- 
proved on the latest model, the quarter windows being 
extended to leave only a very narrow panel between the outer 
edge of the backlight and the side light. This further 
increases the range of vision to the rear. The cushion of 
the back seat is hinged at its rear edge and can be swung 
upwards so that the seat pan can be used, in conjunction 
with a valance extension, to provide a platform for additional 
luggage. Fitted cases are supplied in the boot, and this 
gives ample accommodation for luggage. The spare wheel 
is carried on the floor on the off side, and access to the 
battery is gained through the boot floor. Tools are fitted 
into a recess on the near side. Aircraft techniques have 
been largely followed in the construction of both the saloon 
and the drop-head coupé. The coupé is a two-door body 
and is fitted with a manually operated drop head for the 
home market, and an automatic head for export. Both 
front seats are adjustable in fore and aft directions and the 
angles of the squabs, which hinge forward for access to the 
rear seats, are also adjustable. 

Hooper and Co. (Coachbuilders) Ltd. is another manu- 
facturer that has produced a four-door saloon in the Bentley 
Continental range. This is a new design that incorporates 


The Bentley Continental drop 
head coupé by Park, Ward 
and Co. Ltd. has a manually 
actuated hood, which folds 
readily into the tonneau and 
is neatly concealed by a 
conventional fabric cover 


Automobile Engineer, February 1959 














both steel and non-ferrous alloy framing, with aluminium 
panels. A feature of the four-door body is the steel central 
pillar, on each side, which in cross-section has been reduced 
to a minimum whilst still affording adequate stiffness to the 
structure. A curved windscreen and backlight are fitted, 
and the range of vision ig adequate, although not quite so 
generous as that provided on some other makes. Since 
there are four doors, it has been necessary to incorporate a 
rear quarter panel of sufficient size to transmit the loads 
between the roof and the lower structure. A new ventilation 
feature, in the form of a hinged panel on each rear door, 
is Offered. Above the waist of each of the four doors a 
Perspex deflector is fitted to the edges of the front pillar 
and cantrail. Behind these deflectors are the drop glasses, 
operated by mechanical winders in the normal way. When 
the glass is lowered about an inch, the slipstream past the 
windows extracts foul air without creating a draught. On 
some pre-war cars, deflectors of this type on the cantrail 
caused wind noise because they projected too far, but the new 
scheme, since it does not project, has obviated this annoying 
defect. Reduction of the overall length of this model by four 
inches, relative to the standard version, has helped to reduce 
the weight by about two hundredweight. The luggage 
carrying capacity of the boot is adequate, and although 
the outline departs from the ideal aerofoil shape, this does 
not appear to have affected performance in any way. 

James Young Ltd., Bromley, produce a four-door saloon 
on the same type of chassis. A combination of light alloy and 
steel, with aluminium panels, is employed in a specially 
light construction. The cushions and squabs are deep 
and luxurious in the usual James Young style, and are 
trimmed with golden beige leather. Both front seats are 
adjustable for both rake and fore-and-aft position. The 
cabinet work is carried out in figured walnut. 

There are several versions of the large seven-seater 
limousine mounted on the Rolls-Royce Silver Wraith chassis. 
Among these are models by Park Ward, H. J. Mulliner and 
Hooper. Basically they do not differ greatly. Electrically 
operated division windows are a common feature. All seats 














Bentley Continental saloon 
by Hooper and Co. (Coach- 
tuilders) Ltd. The slope of 
the pillars above the waist 
rail gives an impression of 
speed and efficiency. a 
special feature is the trans- 
parent deflector strips at 
the leading and upper edges 
of the door windows 
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Interior of the Park, 
Ward Bentley  Conti- 
nental saloon, showing 


the extension of the rear 

seat pan to provide space 

for extra luggage inside 
the vehicle body 





face forward, and in most instances the rear seats can be 
adjusted. The finish is almost invariably black. These 
vehicles still satisfy a need, but unfortunately such a car, 
complete with chauffeur, is no longer associated with the 
private user. Probably more than ninety per cent are 
owned by companies and used for business alone. The high 
quality of the coachwork is still representative of the finest 
craftsmanship to be seen today. One interesting model by 
Hooper has all wool, West of England cloth for the upholstery 
in the rear part. The striped pattern is of a style that was 
very popular about twenty-five to thirty years ago; for com- 
fort and wearing qualities, this material cannot be bettered, 
but amongst the more modern finishes it strikes a somewhat 


nostalgic note. Ideas discarded for years are often reintro- 


duced and acclaimed as something new, and the very fact 
that they still find favour is interesting. That design moves 
in cycles is proved by the fact that the angular body design, 
popular some years ago, is again beginning to find favour. 


This latest version of the 
Bentley Continental saloon by 
H. J. Mulliner and Co. Ltd., 
of Chiswick, is an improve- 
ment on the earlier design. 
Its modern features include 
the front and rear wing treat- 
ment and the wrap-round 
windscreen and rear light 
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Flow Meter for Liquid Fuels 


Description and Operation of Equipment Embodying a Device for Automatic Refilling 


of the Measuring Vessel 


D. N. MacDoveatt, B.E., A.M.1.E.(Aust.) and K. Wess, M.E., Dipl. Ing. (Vienna), A.M.1I.E.( Aust. 


I; is, of course, well known that the fuel consumption of an 
internal-combustion engine may be found by using a flow 
meter designed to give direct readings of the rate of fuel 
flow, or by measuring the time taken to consume a known 
volume or given weight of fuel. If the volume method is 
used, the specific gravity of the fuel must be known in 
order to calculate the fuel consumption rate. There are 
three different types of direct-reading flow meter in normal 
use. In the first, the reduction in pressure at the throat of a 
venturi tube, situated in the supply line, is used to determine 
the rate of flow. To render the calibration accurate, the fuel 
temperature must be kept within + 5 per cent of a specific 
figure, and the range of specific gravities of the fuels tested 
should lie between close limits. An accuracy of + 2 per cent 
can probably be obtained, provided that the fuel head above 
the float chamber is kept sensibly constant. Instruments 
employing this principle are only suitable for fuels of the 
petrol-benzole group, and not for diesel fuels, since the 
latter suffer from a marked variation in viscosity with 
temperature, thus making a fixed calibration insufficiently 
reliable. 

The second type of direct-reading instrument employs a 
float, which is lifted against gravity by the flow of fuel 
through an accurately tapered and calibrated vertical tube. 
This float assumes an equilibrium position in the tube, 
depending on the rate of fuel flow. Such flow meters have 
been found to give an accuracy of 2 per cent. For the 
larger installation, special floats can be supplied to obviate 
the influence of changes of viscosity and density with 
temperature. 

The third system, which is used if small flow rates of 
fuels or water are to be determined, is based on the laws of 
viscous flow in small-bore tubes. A direct reading, low- 
range, liquid flow meter! of this pattern has been developed at 
Queen Mary College, University of London, and in this 


Fig. 1. General layout of the B.I.C.E.R.A. weighing flow meter, as 


modified by the New South Wales University of Technology 








simple instrument the effect of temperature variations on the 
viscosity of a fuel is overcome by changing the angle of an 
inclined manometer. The setting is made with the help of 
vertical temperature scales, which can easily be calculated for 
individual fuels or for water. For fuels of different vis- 
cosities, allowance can be made by moving the position of 
the temperature scale horizontally along the viscosity scale. 
This instrument, it is claimed, has a maximum error of 
+ 3 per cent when used for diesel fuel, petrol or water over 
a temperature range from 50 deg F to 110 deg F. 


Fig. 2. Details of the fuel supply system for the flow meter, showing 
the solenoid valve J and the shut-off and by-pass valves, also the syphon 
pipe N to the weighing vessel on the other side 


Instruments used to find the fuel consumption by the 
volume method incorporate pipettes. The time to consume 
a certain volume is measured by a stop watch or a tachoscope, 
and the mean fuel flow rate can then be calculated if the 
specific gravity of the fuel is known. For tests where a 
higher degree of accuracy is required, the pipette method is 
not suitable, since changes in the specific gravity of the fuel 
and in the volume of the measuring vessel occur if the 
temperature varies from standard. Another factor that will 
affect the accuracy of the results is the continuous reduction 
of the fuel column height above the carburettor during a test 
run. Temperature corrections, although time consuming, 
must be made, but the influence of a variable fuel level 
height cannot be taken into account. 

To overcome the unsatisfactory features of the pipette 
method, the British Internal Combustion Engine Research 
Association? developed for their diesel engine work a flow 
meter that, in principle, is a weighing mechanism. This 
instrument was improved upon in a flow meter built for the 
Heat Engine Laboratory of the New South Wales University 
of Technology in 1956. A solenoid valve, for the automatic 
refilling of the measuring vessel, and control board equip- 
ment to operate the valve were the most important items 
added to the original design. With these improvements, the 
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apparatus proved satisfactory for the rapid and accurate 
determination of the mean fuel consumption rate. It was 
found later that the same device could be used to measure 
with sufficient accuracy, the fuel consumption of a petrol 
engine. 

The redesigned flow meter consists, in effect, of a weighing 
system, a fuel supply system, an optical system and a control 
panel. Fig. 1 shows the weighing system, which comprises a 


stainless-steel weighing vessel A in the form of a segment of 


an annulus, having a rectangular cross-section. The vessel is 
supported by two arms B which are welded to a circular boss 
C. Projecting from the boss is a bent arm D carrying an 
adjustable counterweight E. The boss is mounted on a 
horizontal fulcrum pin by means of two small ball bearings, 
the pin being attached to the vertical back-plate G. A 
circular bubble H is fitted to the back-plate, which is 
mounted on two stands I, and I,, fitted with levelling 
screws. 

As can be seen from Fig. 2, the fuel supply system is 
mounted on two brackets, which are bolted to the back- 
plate G. The supply system consists of a solenoid valve J, 
shut-off valves K and L, by-pass valve M, weighing vessel 
siphon pipe N, its shut-off valve O, and the necessary piping. 
The siphon pipe has a rectangular plate attached to its open 
end, the clearance between the measuring vessel and this 
plate being small in order to provide the maximum damping 
effect. 

The optical system, which is shown in Fig. 1, is based on an 
electric lamp with a bar type filament, mounted in a tubular 
holder P. The lamp projects a light-beam through a circular 
aperture fitted with a graticule Q. Two lenses R, and R,, 
of short focal length, are mounted in a slide S on the weighing 
vessel so that their positions can be adjusted. The working 
setting of one corresponds to the full, and of the other to the 
nominally empty position of the vessel. When either of the 
two lenses is in line with the lamp filament and the graticule, 
an enlarged image of the graticule is projected by a mirror T 
to a ground glass screen U, marked with a datum line. There 
is no parallax with this system and the screen may be viewed 
from any angle. The two lenses have to be adjusted when 
weighing fuels having different specific gravities, such as 
distillates and petrol. 

On the control panel, Fig. 3, are one 60 watt, 240 to 12 
volt transformer V, one triple-pole relay X, and one single- 
pole relay X,. The relay X, is fitted with three sets of 
contacts, two normally open and one normally closed, while 
relay X, has one set of normally closed contacts. In addition, 
the panel carries one orange and one green neon indicating 


Fig. 4. Right: The electrical circuit diagram for the flow meter 


Fig. 5. Below: Schematic diagram corresponding to that in Fig. 4 
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Fig. 3. The control panel carries a transformer V and two relay units 


light, and also two switches and two plug sockets used to 
connect the electrical part of the weighing mechanism to the 
control panel. 

The transformer supplies 12 volt current for the light 
source and the operating coils of the releys, while the 240 volt 
supply is used to operate the solenoid valve and the control 
lights. The orange light serves to indicate that the solenoid 
valve is open and fuel is being fed to the weighing vessel, 
whereas the green one is illuminated when the valve is 
closed. Thus, the flow meter can only be used for fuel 
consumption tests while the green light is illuminated. The 
circuit for the control panel incorporates two normally open 
mercury switches Y, and Y,, Fig. 1, which are mounted on 
the supporting arms of the weighing vessel in adjustable 
brackets. Switch Y, closes when the vessel is almost empty, 
leaving a certain amount of residual fuel, while switch Y, 
closes when the vessel is full. 

Referring to the circuit diagram, Fig. 4, and the schematic 
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diagram, Fig. 5, it can be seen that, when the mercury 
switch Y, closes, the operating coil circuit of the relay X, 
is energized, closing the two normally open sets of contacts, 
and opening the normally closed set of contacts. Closing of 
the first set of contacts completes the operating coil holding 
circuit, while closing of the second set completes the solenoid 
valve circuit. Thus the solenoid valve is opened, permitting 
fuel to pass from the main supply tank Z, Fig. 6, to the flow 
meter and also to the engine; the orange indicating light is 
switched on at the same time. 

As the weighing vessel fills, the mercury switch Y, breaks 
the circuit, but the operating coil of relay X, is now energized 
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by the holding circuit just described. When the vessel has 
been filled to the required capacity, the mercury switch Y, 
closes and energizes the operating coil of relay X,, which in 
turn opens its set of normally closed contacts. This breaks 
the holding circuit of relay X,, which is de-energized and 
returns to its original position, with the green indicating 
light on. 

Mercury switches were selected as contact breakers or 
contact makers because of their freedom from arcing, an 
important consideration since the flow meter is required to be 
used for petrol as well as diesel fuel. A protective coating was 
used to cover the glass tubes of the mercury switches. The 
weighing vessel of this meter was sized to hold approxi- 
mately 1 lb of diesel fuel. This gives a measuring period of 
about one minute when used for full-throttle tests on a 
100 b.h.p. diesel engine. 

The weighing system of this flow meter incorporates a 
modification of the counterweight arm, suggested by 
B.I.C.E.R.A., in England. As shown in Fig. 7, the arm is 
bent near the boss through an angle such that, when the 
vessel is nominally empty, containing only the residual fuel, 
the portion of the arm over which the counterweight may be 
moved is vertical. Thus, the fuel level in this position of 
balance is not affected by the position of the counterweight W 
on the arm, but only by its weight. With the vessel full, it is 
therefore only necessary to adjust the position of the counter- 
weight on the arm until the fuel level is the same distance 
from the top edge of the back plate as in the empty position, 
which in this particular design of flow meter is 6 in. 





Fig. 6. Left: The flow meter complete with fuel tank 


Fig. 7. Right: With the weighing vessel nominally W 
empty, the arm of the counterweight is vertical 


The consumption period can be timed by means of a 
normal type of stop-watch; the recorded time and the known 
weight of fuel give accurately the mean rate of consumption 
during that period. A still better approach is to use a Jacques 
tachoscope, which consists of a revolution counter combined 
with a stop-watch. The two are set in motion simultane- 
ously by thumb pressure on a catch, and stopped by a 
similar movement, when the image of the graticule passes the 
datum line on the glass screen. 

After calibration, the meter was checked by carefully 
collecting in a beaker the discharge between the full and 
nominally empty settings and weighing the amount of fuel 
collected. A statistical analysis of the readings obtained with 
a diesel fuel indicated that the probable error in the weight of 
the fuel discharge between the set limits amount to + 1-3 gm 
for 1 lb of fuel. This is equivalent to a probable percentage 
error of 0-3. A similar analysis of the readings obtained from 
tests using petrol indicated a probable error in the weight 
discharged of 1-8 gm, which is equivalent to a probable 
error of 0-4 per cent. 

From the results of the calibration tests it is evident that 
the new flow meter is capable of measuring mean fuel flow 
rates with a high degree of accuracy, once the weight of fuel 
contained in the weighing vessel between the set limits is 
known. The probable percentage errors are negligible, and 
the only other possible error that might occur is that associ- 
ated with the timing of the actual flow between the set 
limits, when the unit is in operation. In addition to its use 
for laboratory work, the apparatus is equally suitable for 
making fuel consumption checks in installations of the 
industrial type. 
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PROOFING TREATMENT 


NEW fluorochemical treatment, known as Scotchgard, 

has been introduced by the Minnesota Mining and 
Manufacturing Co. Ltd., Wigmore Street, London, W.1. 
It is stated that this process, unlike the silicone treatment 
which resists water-based stains only, gives immunity 
from staining by oil as well as water. Fabrics, papers and 
leathers can all be treated, so the process should be of 
value in the automobile industry. 

Staining liquids normally run off the treated surface, and 
even if they are rubbed or ground into the material they are 
only forced into the interstices between the fibres. In 
consequence, the resultant stain is temporary and can be 
removed with a cloth moistened by a domestic solvent. 
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REFLEX REFLECTORS 


MONG the many road vehicle matters investigated by 
the Road Research Laboratory of the Department of 
Scientific and Industrial Research, is that of the now 
obligatory reflex reflectors. The results of the Laboratory’s 
investigations have now been published in Technical Paper 
No. 42, by K. N. Chandler, B.Sc., Ph.D., F.S.S., and 
J. A. Reid. 

The paper starts by defining clearly all the basic require- 
ments of such a reflector and describing the two types 
available, and goes on to deal with the design and theory. 
In a later section, standards of performance and the measure- 
ment of such performance in practice are discussed. Copies 
are available, price 2s 6d, from H.M. Stationery Office. 
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Brake Test Equipment 


A Survey of Interesting New Apparatus Now Being Used by Girling Ltd. 


| * general, there is only a limited market for brake test 
equipment, and production has, therefore, been confined 
mainly to instruments that indicate the maximum decelera- 
tion during brake application. However, when brake equip- 
ment is being developed, it is necessary to determine as 
accurately as possible both deceleration and stopping 
distance. Furthermore, a complete record of deceleration, 
distance and pedal effort, related to a time base, is very 
helpful in the examination of brake behaviour. Another 
important aspect about which precise information is required 
is the distribution of braking between the wheels of the 
vehicle under test. 

Girling Ltd., of Tyseley, Birmingham, have recently 
acquired a number of instruments by means of which 
brake behaviour can be extensively analysed. They are a 
Peiseler fifth wheel, an Askania recording decelerometer and 
a set of Peiseler wheel slip counters. This apparatus, which 
is widely used on the Continent, is hand built so that special 
features can be incorporated to suit customers’ requirements. 

The Peiseler fifth wheel provides a record of stopping 
distance, initial speed and pedal effort, against a time base 
graduated in } sec divisions. All readings are duplicated on 
visual gauges so that braking efficiency can be studied during 
the tests. The apparatus comprises the wheel and a separate 
instrument box, which is compact enough to be stowed, for 
example, behind the seats of sports cars. A 6 ft flexible 
drive transmits the motion from the wheel to the instrument 
box. This length of drive is the maximum permissible if 
wind-up is to be avoided so, when the instrument is used on 
commercial vehicles, the wheel must be towed close to the 
cab. 

Illustrated in Figs. 1 and 2 are the wheel and instrument. 
The wheel is held between tubular forks, the head of which 
swivels and hinges on top of the support strut, which is a 
substantial member and is usually mounted on the bumper 
over-rider bracket. This arrangement gives rigid location, 
but Girling are exploring the possibility of using a quick- 
action clamp. Wheel hop is prevented by a low-rate coil 
spring in tension between the forks and the mounting 
bracket. Tests up to 100 m.p.h. have shown this system to be 
entirely satisfactory. 

The tyre is bolted to the wheel rim so that it will not 
creep, and it is inflated until the correct radius, measured by a 
plunger on the forks, is attained. As an additional precaution, 
the wheel is run over a measured 100 ft, and checked against 
the distance meter. 

Fig. 2 shows the instrument box and pressometer. On 
the facia the dials, from left to right, are pedal effort gauge, 
speedometer and distance meter. For testing purposes, the 
pressometer is hydraulically coupled to the pedal effort 
gauge and clamped to the brake pedal. Pedal effort, distance, 
and time at } sec intervals, are traced on the wax recording 
paper visible through the window at the centre of the upper 
portion of the facia. The movement of the paper is governed 
by a toothed roller engaging in perforations and driven by 
the fifth wheel, through the flexible drive and gears. This 
drive incorporates a clutch, so that the movement of the 
paper can be stopped when testing is not in progress. 
Pedal effort is recorded by a pen controlled by a Bourdon 
tube actuated mechanism connected in parallel with the 
gauge on the facia. Distance is recorded by deflecting a pen, 
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about in from its normal path, for the duration of the 
period of application of the brakes. Timing marks are traced 
by a solenoid controlled pen, the solenoid current being 
interrupted by a clockwork timing mechanism. The electrical 
supply must be 12 volts D.C. and it is usually taken from the 
vehicle battery. 

On the side of the instrument box, there are two con- 
nections for the flexible drive: one is for use at speeds up to 
100 m.p.h., and the other for speeds up to 50 m.p.h. When 
the drive is connected for the smaller speed range, the 
readings are obtained more accurately. 

The paper traverse and timing switches are closed about a 
second before the brake is applied; this permits evaluation of 
the speed immediately before the brake application. All 
the instruments that require tripping or starting are auto- 
matically operated by a switch actuated by the pressure in 
the pipe line to the pressometer. Since this switch is closed 
only when the pressure on the pedal, as indicated by the 
pressometer, reaches a value of 8 lb, there is a delay of 
fs sec, equivalent to a 2°75 ft error at 30 m.p.h., between the 
initial movement of the pedal and the operation of the 
instruments. To reduce this delay, Girling intend to 





Fig. 2. Right: The presso- 
meter, together with the 
instrument box with dials 
showing pedal force, 
vehicle speed and distance 


Fig. 1. Below: Peiseler 

fifth wheel, mounted on 

the rear end of a Triumph 
sports car 
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Fig. 3. Recording made with the fifth wheel instrumentation; braking 
distance of 71 ft, pedal effort of 96/b and initial speed 38 m.p.h. 
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Fig. 4. Deceleration curve deduced from the trace shown in Fig. 3. 
Deceleration: average 21-3 ft/sec*, max. 27-4 ft/sec*; delay 0-45 sec 
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Fig. 5. Curves for a bus chassis with servo assisted brakes. Deceleration: 
average 9-7 ft/sec*, max. 15-0 ft/sec*; delay 0-72 sec 


incorporate an electric switch in the foot-pad of the presso- 
meter. All instruments are tripped at the same instant, so 
the initial speed is accurately recorded relative to stopping 
distance. This, of course, is a most important requirement so 
far as the accuracy of tests of this kind is concerned. 

When the pressure switch closes, the speedometer on the 
facia is locked, so as to record the speed from which the 
vehicle is braked, the distance meter comes into operation 
and the distance pen is deflected. Since the speed of move- 
ment of the paper is proportional to that of the fifth wheel, 
the distance between the timing intervals grows less as the 
vehicle approaches rest. This incremental change is directly 
proportional to the distance change, and hence by dif- 
ferentiation, velocity and deceleration, can be deduced. 
Evaluation of deceleration takes several minutes, and the 
last few points on the plot may be scattered, owing to errors of 
measurement as the distances between the timing marks 
approach zero. For this reason, the Askania decelerometer is 
preferred for some applications in test and development work. 
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Typical records of results of a test are reproduced in 
Fig. 3. Evaluations of the ratio of average deceleration: 
maximum deceleration, and the time delay in operation of 
the braking system, are shown in Figs. 4 and 5. Emphasis 
is laid on the relationship between average and maximum 
deceleration, because this is a factor that influences stopping 
distances. The ratio of these two is affected by the skill 
of the test driver in applying his brakes, since it is difficult to 
attain quickly the optimum braking effort and to hold it for 
several seconds without locking any of the wheels. To 
eliminate variations, due to the human factor, in the test 
results, a pneumatic plunger is used to apply the required 
pedal effort. 

The Askania recording decelerometer, Fig. 6, is a neat, 
compact unit, which can be used for measuring deceleration 
or acceleration. For vehicle testing, it must be placed 
approximately level on the floor between the observer’s feet; 
it can be used either on its own, or in conjunction with the 
fifth wheel apparatus to permit correlation of the independent 
recordings obtained. The recordings of the Askania instru- 
ment are traced on paper ejected from the side of the casing, 
and a direct reading can be obtained by viewing the trace 
through a transparent graduated scale. 

This instrument works on the spring-mass principle, 
movement of the mass being amplified by means of a lever 
system operating a pen. Four vertical leaf springs support 
the 124 1b mass and restrict the movement to one axis only. 
The motion is damped by pressure build-up in a rubber 
bellows between the mass and the back of the casing, the 
bellows being sealed except for a small air bleed, in the 
form of a carburettor jet. This damped spring-mass 
system has a natural frequency of 5 c sec. The stylus and 
its amplifying mechanism are mounted at the top of the 
casing, and the push rod from the mass can be clipped into 
any one of four holes in the stylus lever, giving 'the ampli- 
fication ratios, AF, shown in Fig. 7. 

Two of the ratios are very close, and a full-scale deflection 
of 40 mm is obtainable at 1g, 0-4g and 0-2g. The stylus can 
be positioned anywhere on the paper by rotating a knob at 
the bottom of the case. This knob is on a screw, which 
adjusts the initial position of the mass. A cam stop must be 
turned to match whatever amplification ratio is being used. 
This limits movement of the mass and so prevents the pen 
from overshooting the edge of the paper. 

Movement of the paper is effected by a clockwork mechan- 
ism which runs accurately for 14 minutes, its full running 
time being 2 minutes. A choice of speeds—30 or 10 mm/sec— 
is obtained by rotating the drive roller through 180 deg. 
Movement of the paper is begun or stopped manually by a 
cable actuated plunger, the cable being clipped to the front 
of the case. A time base graduated in one-second periods is 
traced by a pen operated by a solenoid interrupted by 


Fig. 6. Askania instru- 
ment with the front cover 
removed to show the 
principal components in- 

side it A 


A lever mechanism; B spring 


support for mass; © cam B 
limiter; D timing stylus; 
E stylus; © paper drive; 


G battery holder; Ht winder 

key for clockwork mechanism; 

} cable control for paper 
transit plunger 
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Fig. 7. Amplifying mechanism of the Askania recording decelerometer 
Fig. 10. Right: Impulse generator installation and, inset, the counter 
Fig. 8. Below, right: Typical trace obtained from the Askania decelerometer 


Fig. 9. Below: Comparison of results obtained with the Peiseler fifth wheel, 
dotted line, and the Askania recording decelerometer, full line 
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clockwork timing mechanism. Another pen, to indicate 
when the brake is applied and released, comes into operation 
when the fifth wheel is used. A typical trace is reproduced 
in Fig. 8. The electricity for operating the unit comes from 
2V torch batteries. 

Calibration can be carried out, at any time, by running 
the paper to give a datum line, rotating the case through 
90 deg and running the paper again to obtain a second 
datum. The mass has then applied its full weight to the 
springs and the resulting deflection is equivalent to lg, that 
is 32 ft/sec*. It is claimed by the manufacturer that the 
unit, when calibrated in this manner, gives results accurate 
to within 5 per cent. 

Curves of deceleration plotted against time, for a single 
brake application, obtained independently by the fifth 


SINTERINGS 


URING the last few years, the use of sintered metals for 

the production of small components has increased 
greatly. Where the particular application lends itself to 
moulding in this manner, several advantages accrue. The 
more important of these are the absence of material waste and 
a marked reduction in machining costs, by comparison with 
other methods, because of the good surface finish and close 
dimensional control that are obtainable. Of considerable 
benefit in certain circumstances is the self-lubricating 
property that can be obtained, if required, by suitable 
impregnation during manufacture. 

In order that users and prospective users of sintered 
components may derive the maximum benefit from the 
experience gained by specialist firms, The British Sinterings 
Association has recently been formed. Founder members 
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Brake applied 








wheel gear and the Askania instrument, are shown in Fig. 9. 
At this high rate of deceleration, the two curves are within 
5 per cent of each other but, just after the brake has been 
applied, the mass has vibrated at its natural frequency; the 
trace at this point is typical of a damped oscillation. 

The Peiseler slip counters, Fig. 10, take the form of 
impulse generators attached to the four wheels of the vehicle, 


the leads being connected to a counting box. Each lead is 
carried from the generator through a chromium plated 
tube secured to the vehicle wing by a rubber-bushed clamp. 
It has been found necessary to smear the tube with silicone 
grease to reduce friction. Another impulse generator 
incorporated in the fifth wheel measures distance. The 
impulse rate on each wheel can be two or four per revolution, 
and the maximum counting rate is 50 impulses/sec. 


ASSOCIATION 


include Bound Brook Bearings Ltd., The Manganese 
Bronze and Brass Co. Ltd., Metal and Plastics Components 
Ltd., The Morgan Crucible Co. Ltd., John Rigby and Sons 
Ltd., Sintered Metal Components (Chard) Ltd., and 
Sintered Products Ltd. The Secretaries of the association 
are Messrs Peat, Marwick, Mitchell and Co., Beaufort 
House, Newhall Street, Birmingham, 3. 

To announce the formation of the association, a press 
reception was held in London on the 4th December 1958, at 
the Federation of British Industries, where numerous 
exhibits effectively illustrated the wide variety of items, both 
simple and complex, that can readily be produced by the 
sintering process. Among the automobile components on 
view were plain bearings of various kinds, pistons and 
valves for suspension dampers, and lock striker wedges. 
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Coolants for Chucking Automatics 


The Development of Soluble Oils Suitable for High-Speed Operation with Sintered Carbide Tools 


Because the chucking automatic is a more complex 
machine than the manually operated capstan or turret lathe 
it replaces, it is likely to have been designed for use with 
neat cutting oil as coolant. No exception can be taken to 
this since the operator is in far less intimate contact with the 
machine than with a capstan or turret lathe. Except whilst 
setting, his duties are reduced mainly to loading and un- 
loading, to checking the dimensions and inspecting the 
surface finish of the work, and to replacing worn tools. 
Normally, he will be in charge of several machines, the 
number varying with the character of the work and the 
average duration of the work cycle. 

Neat cutting oils will, in the majority of instances, be 
the most satisfactory choice when high speed steel tools 
predominate. Where adequate arrangements are available 
for the recovery of oil from the swarf, the use of neat oil is 
economical. However, if sintered carbide tooling is intro- 
duced, higher speeds are essential if the more expensive 
tools are to be exploited to the fullest advantage. These 
higher speeds produce more heat in the chip and the cutting 
oil is vaporized and burned, leading to the formation of 
fumes and smoke which may render working conditions 
objectionable and, in confined spaces, even intolerable. 

It may not be practicable to provide plant to recover oil from 
swarf for a relatively small number of automatic machines in a 
shop where the majority of other machines are using soluble 
oil emulsions. In these circumstances the consumption of 
neat cutting oil can be heavy and may be deemed 
economically excessive. 

Basically, the chucking automatic is a capstan or turret 
lathe adapted to carry out the work cycle automatically, and 
normal practice on capstans and turrets is to use soluble oil 
emulsions as coolant. The emulsions, because of their 


water content, exercise a greater cooling effect than neat 
oils. Their low cost obviates any need for coolant recovery 
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equipment, except provision for simple draining. It follows, 
therefore, that a solution of the problems of smoking, 
fuming, and a high rate of consumption is to change the 
coolant from neat oil to soluble oil emulsion. In this, however, 
certain pitfalls are likely to be encountered and some 
consideration must be given to these if satisfactory results 
are to be obtained. 

First, as regards the machine itself. The chucking 
automatic is a much more complicated mechanism than a 
capstan lathe and, as referred to earlier, may well have been 
designed to work with neat oil coolant. There may be a 
risk of an emulsion entering enclosed gear systems, such as 
in the headstock and in the feed and speed gear boxes. 
Cams and trip mechanisms also may be washed by coolant. 
With many conventional soluble oils this could not be 
tolerated because corrosion and gummy deposits would 
cause rapid deterioration of the machine. The soluble oil 
used must be carefully selected, with a full knowledge of 
its properties. 

Secondly, the question of tool life must be considered. 
As far as the sintered carbide tools are concerned there is not 
likely to be a serious problem. In most cases these tools will 
give adequate life with emulsions as coolant; a life, in fact, of 
the same order as that with neat oil. However, it will often 
be necessary to retain some high speed steel tooling in the 
set-up. High speed steel drills will usually run quite satis- 
factorily with soluble oil emulsions, but this will not always 
be so with H.S.S. form tools or reamers and it may be 
too expensive or too inconvenient to use sintered carbide in 
these applications. 

In recent years special soluble oils have been developed 
containing additives similar to those used in heavy-duty 
neat cutting oils. These additives contain either sulphur or 
chlorine, combined with other elements in such a way that 
the active ingredient becomes available as an anti-weld 


A comparative test of differ- 
ent coolants in the workshop 
under actual production con- 
ditions. Herbert chucking 
automatics machining drop 
stampings in En8 steel at 
identical speeds and feeds. 
Machine on left operating 


with an extreme-pressure 

soluble oil; that on right 

with a _ high-grade neat 
cutting oil 
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agent under the conditions of high temperature and pressure 
generated at the tool cutting edge. The chemical combination, 
however, must be sufficiently close to prevent reaction of 
the sulphur or chlorine with machine components or the 
workpiece at normal temperatures. It is also desirable to 
embody fatty oils to reduce wear due to rubbing between 
the tool and either the swarf or the work. These soluble oils 
are mixed with water in the normal way but are most 
effective when used at lower than normal dilutions, say 
between 6:1 and 15:1. It is generally considered that the 
sulphurized, extreme-pressure, soluble oils are more satis- 
factory because of the possibility of hydrolysis of chlorinated 
additives in the presence of this water. 


COMPARATIVE TEST DATA 


Number of holes drilled before failure 
0-3125 in diameter (H.S.S) 

1,200 rev min 

0-010 in/rev 

Depth: 0-50 in (blind hole) 

Materials: B.S.328 tyre steel 

Holes drilled at random 

All steel from same batch 


Criterion: 
Drill: 
Speed: 
Feed: 





Fluid A Fluid B Fluid C 
87 524 
139 722 
35 241 
80 185 
307 612 
214 542 


144 471 


Drill No. 





1,005 
1,540 
672 
900 
1,520 
1,143 





Average 1,130 











Fluid A Conventional soluble oil 

Dilution: 10: 1 

Typical neat auto oil 

(sulphurized fatty oil-mineral oil blend) 
Shell Dromus Oil 908 
(extreme-pressure soluble oil) 

Dilution: 10: 1 


Fluid B 


Fluid C 


Thus, there is available a coolant with the high quenching 
power of water—arising from the high specific heat of the 
water present and, also, because advantage is taken of the 
latent heat of vaporization of the water. (Oil vaporized 
would undergo a considerable change in composition and, 
unlike water, would not revert on cooling to its original state. 
Under the conditions of machining visualized, this accounts 


for the fuming of neat oils.) In addition to this high cooling: 


power, something of the anti-wear properties of heavy-duty 
neat cutting oils is obtained. 

Tables showing the comparison between (A) a conventional 
soluble oil, (B) a typical neat oil for chucking auto use, and 
(C) Shell Dromus Oil 908, an extreme-pressure soluble oil, 
are appended. These are based on drilling tests which, 
whilst not conclusive evidence for all operations, provide a 
reliable guide to the general comparative performance. 

The best of these extreme-pressure soluble oils, when 
used in emulsions at, say, 10:1 dilution, will usually give 
tool life and finish comparable with those with neat oils on 
drilling and forming operations. With reaming operations 
the problem is a little more difficult. With materials such as 
En32, Enl6, En24 and plain carbon steels up to 0:4-0°5 
carbon, good results will be achieved. It may be necessary 
to leave a little more metal to be removed from the hole, and 
to reduce the speed. The heavier chip will lead to freer 
sulphur release, which is inhibited with very light cuts by 
the high cooling power of the water. With the more refractory 
materials, for example En9 steel, it has in some instances 
been found satisfactory to substitute a final boring operation 
using a sintered carbide tool, for the reaming operation. 
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This type of coolant will meet the demands of the tooling 
engineer, but it is also necessary to satisfy the maintenance 
engineer. It has already been noted that the best of the 
extreme-pressure soluble oils contain a fatty additive in 
addition to the chemical extreme-pressure agent. If this 
additive is carefully chosen it can provide an excess of 
emulsifying agent over and above that required to stabilize 
the emulsion of the mineral oil contained in the original 
blend. If the coolant should enter gear systems, it wil] then 
mix with the gear oil and, provided its anti-corrosion powers 
are adequate, it will do no harm until the proportion of 
coolant to gear oil reaches a fairly high figure. There will, 
however, be alternate vaporization and condensation of 
water as the machine warms-up and cools-down. This 
condensate may fall on parts not flooded with lubricating oil 
and cause rust. Consequently, it is mecessary to ensure that 
all gear systems are well ventilated. In some cases the 
machine builder will advise on this from previous experience. 
Indeed, in all cases the machine builder’s advice should be 
sought, as he will often be able to suggest tried and tested 
modifications to assist in keeping coolant out of gear housings. 

Experience, however, suggests that it is impracticable 
totally to exclude coolant from these systems. On the other 
hand, given satisfactory venting, no harm results from the 
presence of a small amount of coolant. Damage and deter- 
ioration can be prevented by regular inspection of the oil 
systems and, from this, arranging that they are drained and 
refilled at intervals short enough to prevent excessive 
concentrations of water. It is also necessary to ensure that 
slideways of the machine are regularly cleaned down, 
particular care being taken that chips are not left lying on a 
bed wetted with soluble oil emulsion over a week-end or a 
holiday. The use of soluble oil emulsion on chucking 
automatics demands care and planned maintenance. If this 
is provided, and the soluble oils are carefully selected, there 
is no reason why extra wear or more rapid depreciation 
should occur. 

To summarize: the chucking automatic gives excellent 
service under normal conditions with neat cutting oils and 
provided an adequate recovery service exists this is also 
economical. If because of very high rates of metal removal 
there is excessive smoking with neat oil, then it is practicable 
to change the coolant to soluble oil emulsion. Should this be 
done, the soluble oil must be carefully selected, minor 
modifications to the tooling and the machine may be called 
for, and careful attention must be given to machine main- 
tenance. The overall costs are not likely to be substantially 
altered either way, but production can be up-rated and shop 
conditions can be vastly improved. 

These notes were prepared from the report of a study 
made by V. G. J. Haden, B.Sc. of the Lubricants Department 
of Shell-Mex and B.P. Ltd. It must be emphasized that 
they refer specifically to single-spindle chucking automatics. 
Multi-spindle machines are often extremely vulnerable to 
leakage of coolant to lubricant and vice versa and great care 
is essential in the application of soluble oil coolants. 





Semi-Trailer Coupling 


AN interesting feature of the Brockhouse Mk IV inter- 
changeable semi-trailer coupling is the use of a Clayton 
Dewandre Hydrovac suspended vacuum servo unit for 
trailer brake operation. This was mentioned in an article, 
entitled “Trailer Progress’, in the January 1959 issue of 
Automobile Engineer, but in this article it was stated that the 
reduction obtained between initiation of the braking action 
by the driver and the actual application of the trailer brakes 
is said to be from 6 sec to 1 sec. These figures, of course, 
should have been 0-6 and 0-1 sec for the time reduction. 











Sorr-MsTAL containers of the collapsible tube type 
have been manufactured by extrusion for nearly a century. 
Only in recent years, however, have the necessary extrusion 
techniques been developed for the cold working of relatively 
high strength materials such as aluminium alloys, copper, and 
steel. Components of suitable type and configuration can be 
cold extruded with substantial economy as compared with 
production by traditional methods of hot forming and 
machining or machining from bar stock. The metal is worked 
by one or both of two methods; forward extrusion or 
backward extrusion. In the first, the metal is forced through 
a die orifice in the direction of the punch movement. In the 
second method the metal flows backwards between the punch 
and the die in a direction opposite to that of the punch 
movement. Whichever the method employed, all forces are 
compressive and, consequently, there is no tendency for the 
metal to rupture. Under these circumstances, the amount of 
deformation possible is much greater than is practical where 
the metal is stressed in tension. In deep-drawing operations, 
for example, the wall strength of the drawn cup limits the 
amount of permissible reduction, since the deforming load is 


The Cold 


Extrusion Process 


Equipment Now Being Installed by Forgings 
and Presswork Ltd. for the Supply of Cold 


Extruded Components to Industry 


carried as a tensile stress in the wall. Only the work- 
hardening propensities of the material being worked and the 
load-sustaining capabilities of the tools limit the permissible 
deformation when using the cold extrusion process. 

Continual increases in the cost of raw materials compel 
production engineers to seek means of raising the proportion 
of the stock material that is usefully embodied in the com- 
ponent. It is somewhat of an anomaly to use expensive tools 
and labour to machine any substantial proportion of relatively 
high-cost material into low-value scrap, if it can possibly be 
avoided. Cold extrusion can in favourable cases offer up to 
95 per cent utilization of stock material. 

During cold extrusion operations, the severe cold working 
raises the hardness and strength properties of the material. 
Although this inherent characteristic is an embarrassment 
where further working is necessary in a specific component, 
in the majority of instances it constitutes an outstanding 
advantage. Low-carbon steels, as a result of cold working 
during extrusion, acquire mechanical properties approxi- 
mating to heat-treated carbon steels or low-alloy steels. 
This aspect, doubtless, was a prime reason for the intensive 


Heading illustration, above, shows etched sections of cold extruded components, revealing characteristic smooth grain flow of the material 


Below: typical thin-walled extrusions with heavy bases, flanges, and bosses, as received from the press. All dimensions in millimetres 
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development and exploitation of the process in Germany 
during World War II. 

Of course, complicated machine parts cannot be made by 
simple extrusion alone. Other steps of cold working, 
coupled with surface and heat treatments, are incorporated as 
may be required. Surface treatment, in the form of phos- 
phating and lubrication, is vitally necessary in order to 
reduce the high friction between metal and tools. Stress- 
relieving and other anneals are needed to return the work- 
hardened metal to its ductile condition so that further 
working may be carried out. 

Unfortunately, the development of cold extrusion tech- 
niques has not been so vigorously pursued in Britain as in 
Germany and the U.S.A. Although several press manu- 
facturers are prepared to supply tooling to make specific 
parts with new presses, there has hitherto been no plant in 
operation designed to produce a general range of components 
for engineering applications. Manufacturers have been 
unable to take advantage of extrusion methods unless 
prepared to install and operate a plant themselves, and this 
has discouraged many from considering the use of extruded 
parts. Forgings and Presswork Ltd., Birch Road, Witton, 
Birmingham, 6—a Birfield company—is now installing a 
selection of presses capable of producing a wide range of 
components for general engineering purposes and thus the 
advantages of the process will be available to all interested 
manufacturers. In order to ensure that development times 
are cut to a minimum, and to provide a comprehensive and 
reliable service, Forgings and Presswork Ltd. has secured 
the sole licence for Great Britain from Kabel- und Metall- 
werke Neumeyer A.G. This concern was the originator of 
modern cold extrusion techniques, and operates in Germany 
as a general supplier of extrusions in ferrous and non-ferrous 
metals. The extensive experience, acquired over many 
years, will be applied here, and production problems will 
thereby be considerably reduced. 


Shapes suitable for extrusion 

A selection of extruded parts that are in regular production 
is illustrated. In order to facilitate smooth metal flow, the 
part should be as near symmetrical as is possible, but this 
does not imply that only parts of circular section can be 
manufactured. In general, most regular polygonal sections 


Typical cold extruded com- 
ponents. On the lower left is 
an extrusion from which 
three chain sprockets are 
subsequently parted off 
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Extruded shock-absorber cylinders with suspension stems or eyes. The 
internal diameter is specified as free from tooling marks or grooving. 
Length (L) may be in four sizes ranging from 200 to 295 mm 


can be produced, with size of section limited only by press 
capacity. Wall thicknesses can be reduced to as little as 
0-02 in and changes of section throughout the length are 
possible. Forging draft and other extraction tapers are not 
required and would, in fact, be a positive hindrance to flow. 
The designer, therefore, is freed from the necessity of 
providing these features, which must often be removed by a 
subsequent machining operation. 

Since the part has to be withdrawn from a rigid die, it is 
obvious that details resulting in undercuts cannot be in- 
corporated in a design and must be produced subsequently 
by machining. Much has been written about the production 
of extruded gear teeth. Although certain teeth and splines 
have been, and are being, extruded under production 
conditions to satisfactory tolerances, it must be emphasized 
that an individual appraisal of each intended application 
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Two-diameter lower spring tube for motor-cycle telescopic front fork 


must be made before any opinion could be expressed about 
the practicability of its production. Normally, the working 
tolerance of an extruded diameter is such that gear teeth, 
splines or threads can be directly formed without prior 
machining. When a cylindrical or cup-like extrusion is 
required, it should be noted that the thickness of the base is 
independent of the wall thickness. Thin-walled cups with 
heavy bases are readily producible. In addition, bosses, 
depressions, or other details can be incorporated and flanges 
can be included as a feature integral with the cup wall. 

As a consequence of working at room temperature, no 
allowance for shrinkage or scaling needs to be made. This 
enables working tolerances to be held far more closely than 
with most other forms of working. The allowable tolerance, 
of course, determines the life of the extrusion tooling. 
Tolerances which are tighter than necessary should, as with 
other manufacturing methods, be avoided. It is often 
possible to hold certain dimensions to as little as 0-0015 in 
total tolerance if necessary, for example, in the bore of a 
hydraulic work cylinder, but this may necessitate an extra 
sizing operation which increases production cost. Hollow 
parts are virtually free from bending, but slender solid parts 
tend to show a slight deviation from truth. 


Properties of extruded steel components 

When steel or other metal is cold worked, the resistance to 
deformation increases progressively. Eventually, if working 
is to be continued, the induced hardness and strength must be 
removed by annealing. It happens frequently, however, 
that the enhanced properties are very desirable. One of the 
advantages of the cold extrusion process is that lower-quality 
steels can be worked to the strength of more expensive, heat- 
treated steels. It is possible, for ¢xample, to use low-carbon 
steel worked to a strength of 40-50 ton/in® instead of a heat- 
treated, medium-carbon steel. Such enhanced properties are 


Motor-cycle fork spring tube, part sectioned to show stepped diameter 
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lost by heating above the re-crystallization temperature and 
parts required to operate at elevated temperatures must be 
designed accordingly. A stress-relieving heat treatment may 
be employed to increase ductility without marked loss 
of strength. 

During the last war a special steel was developed in 
Germany for the extrusion process. It is resistant to strain 
ageing and is aluminium killed. Use of this special steel, 
which is now available in Britain, obviates the risk of strain- 
age embrittlement and thus removes the need for stress 
relieving, providing that ductility is of secondary importance. 
Owing to the risk of soft spots, such steel should not be used 
for carburized work. In such cases heating for carburizing 
will remove all effects of cold working, and normal carburizing 
steels should be used. 

It is often found that a part redesigned for extrusion is 
stronger than the original, especially under fatigue con- 
ditions. A number of reasons lie behind the improvement. 
The extremely high pressures and smooth phosphate lubri- 
cant produce a finish which is comparable with a ground 
surface and has been measured at 1-4 uw. It is, of course, 
well established that a smooth surface is conducive to long 
fatigue life. In addition there is evidence that the stress 
distribution in an extruded skin is favourable to enhanced 
life. 

Since the part is finished closely to its final form, there is 
little subsequent machining to cut through lines of grain 
flow and expose possible stress raisers. The pattern of flow 
lines in an extrusion follows the external contour closely and 
is superior even to that of a forging, where generous machin- 
ing allowances are usual and really deep piercing is im- 
possible. Pressure tightness of vessels designed for holding 
compressed gases can be improved by buckling the grain in 
the base of the vessel, thus closing the micropores which 
sometimes occur in the centre of billets. 

The surface of an extruded part is coated with a thin, 
shiny and hard phosphate layer which has several desirable 
properties and some disadvantages. During storage, cor- 
rosion is inhibited, especially if the part is lightly oiled. 
Paints, enamels, and rubber adhere well, but both electrolytic 
and hot-dipped plating is prevented by the coating, which has 
to be removed in such cases. Removal is readily accomplished 
by pickling. Welding invariably necessitates removal, and 
although an acid flux often enables soldering to be carried 
out, removal is commonly more expedient. Local removal 
suffices for both welding and soldering and may be effected 
by wire-brushing or grinding. 

Heating for welding will change the physical character- 
istics of the affected zone and allowance for the change must 
be made if the part in question is to be employed at the 
enhanced level of strength brought about by cold extrusion. 
Heat treatment is usually confined to stress relieving or 


Hydraulic cylinders. The lower one has internally two guide splines 
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carburizing and the phosphate has no effect on either of 
these operations. The unusually good phosphated finish is 
employed to advantage in hydraulic and pneumatic cylinders 
where the smooth layer reduces friction and wear, partic- 
ularly during the initial stage of working. 


Steels suitable for extrusion 

The method of applying only compressive stresses to the 
material being deformed, and thereby obviating rupturing 
tendencies, would appear to allow a wide latitude in choice of 
material. In practice, however, the ability of tool steels to 
withstand extrusion pressure narrows the range of suitable 
alloys. Any alloy which in its softest state possesses a low 
yield point and retains its plasticity over a reasonable range 
of working may economically be extruded. The pressure 
required for a given reduction in section increases steeply 
with carbon content and also rises with increasing alloy 
content. Hence, at the present state of development, heavy 
reductions are possible only on low-carbon and low-alloy 
steels. 

For any but very simple extrusions, therefore, production 
is at present limited to steels of carbon content below 
0-18 per cent and of low alloy content. The limitation is of 
importance where it is desired subsequently to induction 
harden or flame harden surface layers. In such instances a 
medium carbon steel is essential. The alternative, of car- 
burizing before such a hardening treatment, is not likely 
to prove of economic interest. When properties of a heat- 
treated steel are required throughout a section, it is often 
possible to provide the desired strength by employing the 
improvement brought about in low carbon steel by extrusion. 


Economics of cold extrusion 

The cold extrusion process employs equipment which 
tends to be more expensive for its capacity than comparable 
equipment used for similar but less arduous work. For 
example, extrusion presses of the mechanical type must be 
robust and must develop their rated capacities high up the 
stroke. Alternatively, hydraulic presses may be employed, 
but in either case the machines are relatively expensive. 
Since the work is carried out at room temperature, the 
energy required to bring about a certain deformation is high 
and the extent of deformation possible between annealing 
is limited. 

The production of a complicated part may require several 
different press operations with interstage annealing and 
surface treatments. The cost of this large amount of work 
must be offset by the savings effected by using the intrinsic 
advantages of the extrusion method. Economic extrusion is 
usually attained only under fairly large-scale production 
conditions. Experience in Britain does not yet allow the 
lower figure of economic batch size to be determined, but it 
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Comparative profiles of surfaces produced by different methods. 

Recorded on Leitz apparatus. Magnification of roughness, ~ 1,000 

A finish turning, 10-154; B fine grinding, 1-104; C cold extrusion, 
0-3-3-54; D medium polish, 0:16-0-634 


is thought that a figure of 5,000 will represent the limit. 
However, as in other aspects of extrusion, individual 
examination of each case is desirable before a decision 
is reached. 

Extrusion methods may be made economic by utilizing the 
savings offered in the inherent dimensional accuracy attain- 
able, and in the shapes that may be formed. These factors 
give rise to reduction in the amount of material consumed and 
reduction or elimination of machining. It usually follows 
that hollow parts offer higher savings in material than solid 
parts and there is a tendency for hollow or pierced com- 
ponents to show the greatest advantage. 

Other contributory factors include the practical utilization 
of low-carbon steel and cold working to attain the properties 
of a heat-treated steel. This results in savings in the cost of 
the steel and in the elimination of heat treatment. The 
extrusion process imparts an excellent surface finish to the 
work and the need for any subsequent finishing operation is 
either reduced or obviated. This fine finish also improves 
the fatigue strength of the part, which is further enhanced 
by the uninterrupted grain flow which is an inherent feature. 


High-duty tubular coupling member 
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ROTARY MELTING FURNACES 


Some Mechanical Advantages of the Tilting Type of these Economical Production Units 


Auismc from a similarity in general appearance as well 
as in mame, some confusion occasionally occurs regarding 
standard rotary melting furnaces and units of the tilting 
rotary type. Since the Monometer Manufacturing Co. Ltd., 
Savoy House, Strand, London, W.C.2, long established as 
makers of standard rotary furnaces, has recently acquired 
the manufacturing rights of the Stein and Atkinson tilting 
rotary furnace, the features of both types can be examined 
and compared without invidiousness. 

Both types are of large capacity and are specifically designed 
for bulk melting. In respect of construction, operation, and 
automatic control they are similar. It is probably of advantage 
to regard them rather as molten metal production machines 
than as the simple type of plant traditionally termed a 
melting furnace. 


Standard type 

In essentials, a standard rotary furnace is a cylindrical 
steel shell lined with refractory, and is fired by a burner at 
one end. Supported in an axially horizontal position on 
rollers, it is rotated during the melting period. The molten 
metal is tapped from a spout which may be situated in the 
middle of the furnace body or, when required, mounted on 
the conical end of the body. The rotation of the furnace 
during mixing and melting is one of the reasons for its 
extremely low fuel-consumption rate. Not only is the metal 
brought down by flame radiation over and through the charge 
but also by contact with the heated refractory lining of the 
furnace as it revolves. 

The rotary motion also serves to prolong the life of the 
lining, since during rotation the lining is cooled by contact 
with the charge. Useful heat is absorbed by the charge, so 
that overheating of the lining does not occur. The open- 
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ended construction of the furnace makes it easy to arrange 
for the products of combustion to be discharged into an 
efficient form of recuperator for preheating the air supply. 
A recuperator is particularly necessary when melting irons 
or steels. Rotation of the furnace is effected by a suitable 
mechanical drive. 


Tilting type 

The tilting rotary furnace also consists of a cylindrical 
shell, rotating on rollers during the progress of a melt. It 
can, likewise, readily be arranged for the products of com- 


PERFORMANCE DATA 
2-ton rotary furnace on C.T.F. 200 fuel or 600-sec fuel oil 








Pouring Fuel 
tempera- consump- Melting 
Metal ture tion time 
deg C gal ton hr 

Malleable iron 1,500 30 2 
High-duty iron alloy 1,450 25 1} 
Copper 1,250 18 1} 
Gunmetal 1,140 15 1} 
Aluminium alloy 675 8 ] 











bustion to be passed into a recuperator. In this case, however, 
it is mounted over a pit and the cylindrical shell, with the 
rollers and rotating gear, is carried in a cradle furnished with 
a quadrant gear. This cradle is supported at each side on 
trunnions in the manner shown in the cross-sectional view. 


Charging an elevated tilting 
rotary furnace by means of 
a mechanical truck 
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Diagrams showing tilting rotary furnace in section and in various operational positions 


A transverse section 


The construction allows the furnace to be tilted axially to any 
convenient angle, as indicated in the diagrams. 

Referring to the diagrams; the position for charging, 
either from an overhead platform, a hopper and chute, or a 
mechanical charging truck, is shown at B. At C the furnace 
is in position for melting, with the fuel burner on the right 
and the duct carrying the combustion products to the 
recuperator on the left. Slagging and pouring elevations are 
shown at D and E respectively. If required, the pouring 
spout can be fitted at the other end of the furnace. Only a 
small movement of the spout is necessary from the start to 
the finish of the pour. 

When re-lining of the furnace becomes necessary, the body 
is tilted to the vertical position, as at F. Re-lining can then 
be effected, either by bricking or ramming, without the need 
to take the body off its mounting. Thus, down time and 
expense of this periodical maintenance operation are reduced. 


The pouring operation. On 

the right is the fuel burner, 

swung out of position on its 
radial-arm support 
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B charging; C melting; DO slagging; E pouring; F re-lining 


Advantages of rotary furnaces 

The specific advantages of the tilting type of furnace are 
purely mechanical and operational. They may be sum- 
marized as (1) ease of loading, (2) easy disposal of slag, and 

3) the facility of re-lining without the necessity of dismantling 
and removing the body. As regards melting efficiency, there 
is no difference between the two types. 

Rotary furnaces are used extensively for the production of 
malleable irons and of high-duty iron alloys, as higher 
temperatures than are possible in cupola melting can be 
attained. Furnaces for such purposes are equipped with 
fully automatic air: fuel ratio controllers. Due to the 


atmospheric control exercised by these controllers, carbon 
and silicon losses are very low. Furthermore, consistent 
metal analysis can be obtained from successive batches 
produced. This requirement, incidentally, is likely to be a 
limiting factor when cupola melting is employed. 
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Tilting rotary furnace elevated to a near-vertical position for 
re-lining and routine maintenance 


They are used for the large-scale melting and refining of 
copper and, at a lower temperature, for the bulk melting of 
metals such as aluminium-silicon alloys. In melting over 
100 tons of aluminium scrap and foundry returns, with a 
fuel oil consumption of 8 gal/ton, the metal losses are as low 
as 1-98 per cent. They are very suitable for the refining of 
swarf and the reduction of lead residues, battery plates, and 
drosses; yielding a high return of metal. 


Fuels 

Fuel costs, by reason of the principle employed, are claimed 
to be lower than those for any other type of furnace of 
comparable output. Melting times and fuel-consumption 
rates for various metals in a 2-ton rotary furnace are given in 
the appended table. 

The rotary furnace can be operated satisfactorily on a 
variety of liquid and gaseous fuels. That most widely used 
is fuel oil of any grade, with calorific values up to 19,000 
B.t.u/lb. Creosote-pitch mixture, C.T.F.200, of about 
16,500 B.t.u/lb, is also an excellent fuel that is much used 
for melting irons and steels. 

Any conveniently available gaseous fuel will give excellent 
results; town gas at 450-500 B.t.u/ft®, producer gas at about 
120 B.t.u/ft®, or natural gas at 1,000 B.t.u/ft® or higher. The 
consumption of gas per ton of charge will correspond fairly 
closely with that for the liquids fuels, reckoned in therms. 





Adhesive Tapes 


FOR the repair of drawings and documents, a new trans- 
parent adhesive tape has been introduced by the Industrial 
Sellotape Division of Gordon and Gotch Ltd. The new 
material is known as Sellotape Permanent Repair tape and is 
claimed not to stretch, wrinkle or go yellow with age. It can 
be written on in Indian or other ink, or in pencil of up to 
4H grade, and will also accept printing. There is no oozing 
from the edges of the tape and tests have shown it to be 
satisfactory for drawings which have to be photo-printed. 
The repair tape is made in three widths up to 1 in and is 
supplied in rolls having a length of 30 yards and wound on 
a 1 in diameter core. 

A second new Sellotape product is the Double-sided 
Adhesive Filmic tape. It has a number of factory uses 
including the temporary joining of components or the 
holding of templates. This tape is available in a wide range of 
widths. It is protected on one face by an embossed plastics 
film, which need not be torn off until the outer adhesive 
surface is actually required. The address of the manu- 
facturers is 75 to 79 Farringdon Street, London, E.C.4. 


Russian Translation 


AMONG the world’s most authoritative journals on welding 
is the Russian monthly Avtomaticheskaya Svarka, or 
Automatic Welding, which is to be translated regularly into 
English by the British Welding Kesearch Association. The 
first issue to be translated is that for January, 1959, which is 
expected to arrive in this country in March and to be dis- 
tributed in its completely translated form in late April or 
early May. 

According to the Association, the title of the journal, 
though unique, is not absolutely descriptive, because 
occasional mention is made of manual techniques, though 
these are not emphasized. Welding methods and equipment 
are dealt with, as are metallurgy, the strength of welded 
work generally, and fatigue testing. The journal has been in 
existence for some twelve years and is the organ of the 
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Arc Welding Institute of the Order of the Red Banner of 
Labour, at Kiev; the Institute is a section of the Ukrainian 
S.S.R. Academy of Sciences. 

To give potential subscribers an idea of the scope of 
Avtomaticheskaya Svarka, the Association has arranged for 
the August, 1958 issue to be translated as a specimen for 
loan purposes. It contains an editorial summary of the 
U.S.S.R. seven-year plan, 1958 to 1965, as it applies to 
welding, and fifteen contributed articles, three of which deal 
with electro-slag welding. The subscription price for the 
translations will be £10 10s for the twelve issues for 1959. 
Subscription applications, or requests for the loan of the 
specimen issue, should be made to the British Welding 
Research Association, 29 Park Crescent, London, W.1. 


Plastics Coatings 


A NEW plant has recently been installed by Darlaston 
Galvanized Holloware Co. Ltd., Progress Works, Holyhead 
Road, Wednesbury, Staffs., for the purpose of bonding 
polythene and other plastics materials to ferrous or non- 
ferrous metal components. Known as the Plasinter process, 
the technique developed by the company is claimed to 
overcome the peeling difficulty sometimes encountered with 
this type of coating in the past. Among the items that can be 
treated are wire work, tubular steel structures, sheet metals 
and castings. 

In addition to polythene, the plastics that can be used for 
the coatings include nylon, p.v.c., p.t.f.e. and p.t.f.c.e. 
These coatings provide protection from corrosion by 
atmospheric or chemical action, are non-toxic and will 
withstand sterilization in boiling water. They provide good 
electrical insulation and, in many instances, add to the 
strength of the component or assembly. The manufacturers 
state that the Plasinter process overcomes to a considerable 
extent the inherent disadvantages of an all-polythene article 
the most notable of which are porosity and the induction of 
static electricity. The coatings are available in a variety of 
colours, and the cost is said to compare favourably with that 
of the finishes that currently are widely used in industry. 
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years of it, is the startling record of this Hoffmann 
Ball Bearing on a Royce crane. And after this 
marathon run, wear is imperceptible on the moving 
parts and only very slight damage to tracks, 

due to the ingress of foreign matter. 

If you have a Hoffmann Bearing which has been in 
service for a similar period or longer, we should be 
most interested to have details. The bearing would 
naturally be Hoffmann, as we were then the only 


British manufacturers of the radial ball bearing, 


BALL & ROLLER BEARINGS 
ITI] 


l \\\ 
BACKED BY 60 YEARS OF BEARIN ¢)) KNOWL EDe 
wie ALIS iii mh } | 


= HOFFMANN MANUFACTURING CO. 












Hl 
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EITEL 


Shaft-straightening machine 








The model illustrated was specially built for 





straightening a shaft for an automobile 
gearbox, but similar machines are available 

for a wide variety of applications. 

Its rated capacity is 20 tons and a load of 
accurately controlled amount may be applied at 
any one of four positions along the shaft. 
Design is modern, the machine is 

easily operated and maintained and the 
working stroke is variable to a minute degree. 


Full details from Sole Agents 


SW creme te) (10) MOLY E-Yol ebb avenue Weve) un @rerue Inae 


41-45 MINERVA ROAD, NORTH ACTON, LONDON, N.W.10 
I ; } ry ? f NW 
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One of the most modern foundries in the world is the new Shotton Bros. foundry at Halesowen. 
It is “modern” not only because of the up-to-the-minute and forward thinking that 


has gone into the plan. From the intake of raw material, through the automatically 4 
controlled sand treatment and handling plant, the control of furnaces, 

the mechanised moulding shop, core shop, and pattern shop, to the heat treatment, 

inspection, and despatch departments, the layout and detailed equipment alike 

show forward thinking based on unrivalled experience. This new foundry / 
has been laid down largely to handle numerically large orders. fj 
Shotton Bros. original foundry at Oldbury — modernised through the years 
will concentrate on producing the more intricate and small demands 

Take the best of modern techniques, add 64 years’ experience 

—that’s Shotton Bros., and you can depend on it! 










precise 


quality 


control 





of 
repetition 


castings 


BLACKHEART 
MALLEABLE 
IRON CASTINGS 


SHOTTON BROS. LIMITED 


MANCHESTER STREET FOUNDRY 


OLDBURY ; BIRMINGHAM ° Phone Broadwell 1631 
! ! ! This company participates in the research, technical and productive resources 
FT > , : 
MEMBER © HE BIRFIELD GROUF of the Birfield Group, which includes Hardy Spicer Ltd., Laycock Engineering Ltd., 
Tih Kent Alloys Ltd., Forgings and Presswork Ltd., and many other famous firms. 
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REGD. TRADE MARK 


OF THE ‘DONINGTON’ 
























The steps of attractive, non-slip chequer plate which greet passengers boarding 
the Duple ‘Donington’ coach give the most favourable of first impressions. 
But smartness is only one role of light-weight ‘MGs’ chequer plate in modern 
coaches. This James Booth diamond-patterned light alloy plate stands up to 
the roughest treatment, day in and day out—the kicking, scraping and treading 
of many feet and the grinding of mud and gravel underfoot. Then just a quick 
wash down brings it up clean and shining new. ‘MG§5’ makes the ideal chequer 
plate for places subjected to the heaviest wear—stairs, decking, kickplates, 
wheel-arch covers and other furnishings. One-third of the weight of steel yet 
comparable in strength, ‘MGs’ will not rust, is resistant to corrosion and never 
needs to be painted. 


Our light alloys, which include the famous ‘Duralumin’ series, are used for many 
purposes in road transport. If you would like advice on how aluminium alloys can 
help you, please let us know. Our Technical Sales Section is always ready to help. 





The attractive appearance of light-weight ‘MGs’ 
can be used with great effect tastefully in keeping 
with the coach decor. Bodywork by Duple Motor 
Bodies Ltd., Edgware Road, London, N.W.9. 





JAMES BOOTH & COMPANY LIMITED 
0 [ [ ARGYLE STREET WORKS - BIRMINGHAM 7 
Extrusions, large forgings, plate, sheet, strip, tubes and 


A member of the Delta Group wire in brass and copper, as well as light alloys 


‘GA 187 140 
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Tomorrow’s car will use 
lots of nylon 


Today, I.C.I. ‘Maranyl’ A 100 
is already being used to 


make all these parts 


carburettor floats - window-windimg gears - driving 
seat angle pieces - clutch assembly thrust pads 
interior light domes - windscreen wiper drives 
speedometer drives - windscreen wiper motor 
valves - door lock wedges - steering wheel bushes 
fuel filter pack assemblies - brake valves and valve * Matern 
seats - speedometer gear on transmission shaft 
cable drive, gear box inserts - flexible control 
cable sheathings - clutch components - interior 
door handles - track rods and bearings - shock 
absorber piston rings - pump bodies, dynamo 
driving gears, clutch assembly bushes - petrol 


tubing - tubing for one-shot lubri¢&tion systems. 


These are the outstanding properties 
of ‘Maranyl A 100 nylon 


chemical resistance to oils, fuels and greases 
slightly cheaper than conventional materials 
better resistance to vibrational fatigue - good 
electrical properties (non-tracking) - stable price 
silent operation - colour range - light weight - low 
inertia - low friction - toughness - no lubrication 
needed - shock resistant - cheap and easy to 


fabricate. 


I.C.I. research and technical service 

*Marany!’ A 100 nylon is backed by the full force 
of I.C.1. research and technical service. That ser- 
vice is available to you. If there is anything you 
would like to know about nylon and its uses; if 
you have a manufacturing problem concerning 
noise, lubrication, wear and durability—-get in 


touch with I.C.1. They'll be glad to help. 


‘Maranyl’ 4100 NYLON 


‘Maranyl’ is the registered trade mark for the range of nylon compounds manufactured by LCI. 





IMPERIAL CHEMICAL INDUSTRIES LIMITED - LONDON -: S.W.1 


PN-144 
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PRECISION 
MACHINING 









PRESSING 















CHASSIS 
FRAMES 









WHEELS 


aos 











ASSEMBLY WELDING 


\ ig 











Six birds — one stone Should you need all of these products and services at once, you can kill six 
birds with one convenient stone tossed in the direction of Sankey of Wellington. If your requirements are 
less comprehensive, then the same aim will be just as effective for any one of them or any combination. 
To give you some idea of our capacity, we make 15,000 pressed steel vehicle wheels every day. To give 
you some idea of our scope, we assemble tank transporters on the one hand and washiag machines by 
the thousand on the other. We specialise in the bigger jobs—in size, quantity or both. If you have one 


in mind, reach for a good throwable stone. 


Sankey OF WELLINGTON 


JOSEPH SANKEY & SONS LTD., HADLEY CASTLE WORKS, WELLINGTON, SHROPSHIRE. 





PHONE: 4321 WELLINGTON, SHROPSHIRE. GRAMS: SANKEY, WELLINGTON, SHROPS. 
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Holroyd HU 


Single reduction underdriven with horizontal 
input and output shafts. Centre distances 3, 4, 5, 
6,7, 8,9, |\O and 12 inches. 








Holroyd HO 


Single reduction overdriven with horizontal 
input and output shafts. Centre distances 3, 4, 5, 
6, 7,8, 9, 10 and 12 inches. 





Holroyd HV 


Single reduction with vertical output shafts and 
horizontal input. Centre distances 3, 4, 5, 6, 7, 8, 
9, 10 and 12 inches. 





Holroyd Verso 


24", 4°, 6" and 8 centre distance. Suitable for 
underdriven, overdriven or side mounting. 








Holroyd F 


| 
| 
| 


Made in three sizes—I!}4, 1? and 24 inch centre 
distance, and suitable for a variety of mounting 
positions. 





All the above are available with any of the following ratios:— 
5, 74, 10, 15, 20, 25, 30, 40, 50, 60 and 70 to |. 








All these can be delivered from stock. 





Holroyd 90 YEARS OF GEARS 
JOHN HOLROYD &@ CO. t 
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Did you know that our worm gear speed 


reducers can be delivered immediately 


from stock? These units go up to |2” 
centre distance and can be ordered 

in a choice of 340 combinations of the 
type, size, and rat hown in the table 


here. If you want a speed reducer with a 
centre distance over 12”, we can usually 
ssemble and deliver it in a matter of 
jays. Send for the 50-page book about 

Holroyd worm speed reducers and you 
will always have complete details of our 
whole range by you for quick reference. 


D., MILNROW, LANCASH 





IRE 
CRC.197 


79 
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‘Doc’umentary evidence 


‘Doc’, the personification of all our scientific brains, has at his 
disposal a library in which are filed nearly 20,000 references 
to previous experiments and their results in all ficlds of rubber 
technology. 

If he cannot there trace a ready-made answer to your problem, 
he is additionally blessed with scientific and technical resources 


plus experience which will rapidly provide a bespoke result. 


JOHN yin 














Solves your problems 





JOHN BULL RUBBER CO. LTD. (INDUSTRIAL SALES DIVISION) LEICESTER + TELEPHONE 36531 















From WEAVER eee fo OSER 
WOVEN WIRE CLOTH 


For A IOOQI obirrerRenT Uses 
IN ALL MESHES, GAUGES and METALS 
From STEEL to SILVER, TIN to TITANIUM 


and PHOSPHOR BRONZE to PLATINUM 
and many other metals and alloys 


Any specification woven to your particular requirements 








Sd NKEY GREEN ; 


WARE 
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YOURS PRECISELY... 


W. E. Sykes Ltd. — specialists for more than 30 
years in the design and manufacture of machines 
and tools for gear production — invite a closer 

look at the model V4 fine pitch gear shaper. 
Especially suitable for producing fine pitch gears up 
to 4 inches in diameter and from 16 to 100 D.P. for 
use in instruments and intricate mechanisms, the 
precision model V4 will produce with equal accuracy 
external and internal spur gears, helicals, sprockets, 
serrations, ratchets and many intricate profiles. 
Tooth to tooth and total composite errors of gears 
generated are guaranteed to be within the Admiralty 
Class I specification * Precision Gearing for Control 
Systems’. 

Fullest details and descriptive literature are freely 
available, together with the experience of the Sykes 
Technical Advisory Service. 


PRECISION 
GEAR SHAPERS 





W.E.SYKES LTD - STAINES - MIDDLESEX - ENGLAND 


and associated companies 

Sykes Tool Corpn. Ltd., Georgetown, Ontario, Canada. 
Sykes Machine & Gear Corpn., Newark, N.J., U.S.A. 
W. E. Sykes Ltd., Mascot, Sydney, N.S.W., Australia. 


Automobile Engineer, February 1959 k 81 












automate your 
i pressroom 
= unloading ... 






Previously only 

available for dollars, 

the «Iron Hand’ 

is now made entirely 

in the U.K. Full tech- a 

nical service available. —_ 
~- 








The Sahlin ‘Iron Hand’ removes 
stampings of any size, any shape. 
and does it automatically. It saves 
on man-power by eliminating 
manual unloading, increases pro- 
duction by utilising maximum 
capacity and helps reduce press- 
room accidents. The ‘Iron Hand’ 
does not damage panels. Being 
overhead it requires no floor space, 
is faster than floor-type unloaders 
and need not be removed for 


changing or working on dies. Write 


for brochure giving full details. 


SAHLIN 


sIRON HAND’ 


SAHLIN ENGINEERING CO. LTD., 
87A Hobs Moat Road, Solihull, Warwickshire 
Telephone: Sheldon 3024 








+ nit a2 % oe 


VATAYIINITNY EEG) C@hWA@On ADD) 


Telephone: WALSALL 2108 (3 lines) 
Telegrams: "ABCO-WALSALL" 


Wallows Lane-Walsall - Staffs 
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Scene 


nN 


10. Tractors 


2. Structural Steelwork 1. Road Surfacing 


Materials 
3. Stee] Stoc kholding 12. Power Plant & P 
4. Cement 13. Industria] I 


aE 


* 


ae 


,* 
—— 


] LLL 


Is 4 


~~ 
S - = ! 


umps 


/ 


lant 
5. Iron & Steel Scrap 


“ Other Ward activities include:- 
6. Wagon Building & Repairs Shipbreaking 
7. Machinery 


Materials Hand mg Equipmen 
8. Rails & Sidings Factory Planning & 1 


‘nstallation 
. Foundry Plant & § (Pplies 
%. Contractors Plant — ’ 
Insulating Materials 
Sale & Hire Food Preparing Machin ry 


THOS. w. WARD LTp 


ALBION WORKs. SHEFFIELD 


London Office :-— Brettenham 


House, Lancaster Place Strand W.C.2 


a ary 1959 
Automobile Engineer, Febru 














t .% M\\\ | VOILE, . 
hy 


yy 


be < 


.y 
a Le: 
-® 






operators\need 
Udal protection 


A piece-work operator whose 
output is reduced by slow 
guard operation is a 
frustrated person, and a 


frustrated person is in constant 





danger. For greater safety | 
and more production you should ask UDAL about 
famous ‘ Fastrip’ synchronised guards, worked 


by compressed air and timed to a split second. 


Details will gladly be sent on request. 


dat 


PRESS GUARDS 





J. P. UDAL LIMITED 
INTERLOCK WORKS, COURT ROAD, BIRMINGHAM, 12 
Telephone: CALthorpe 3114. 











WHY THE 
TWISTED TEETH? 








Because every tooth ona 
‘ Shakeproof’ washer acts as a strut, 
preventing the screw or nut backing 
off. Every tapered, twisted tooth 
creates - powerful spring tension 
between work surfaces, tension that 
ensures the lock is secure, tight. The 
sharp edges of each tooth anchor 
firmly, without milling. The greater 
the vibration — the stronger the 
lock. You can’t find a more power- 
ful lock than ‘Shakeproof’ Lock 
Washers, available in a wide range 
of sizes and types. 


*Shakeproof’ lock 
washers are available in 
tempered & hardened 
high carbon spring steel, 
or phosphor bronze. 








A.I.D. APPROVED 


‘SHAKEPROOF' 


REG. TRADE MARK Nos. 8611535 


LOCK WASHERS AND 
LOCKING TERMINALS 


British Patents Nos. 406556 — 518146 





BARBER & COLMAN LTD 


BROOKLANDS, SALE, CHESHIRE 


TELEPHONE: SALE 2277 (4 LINES) 
TELEGRAMS: ‘*BARCOL’’ SALE 


SHAKEPROOF 


PRODUCTS 





Dealers and Factors enquiries to the 
following appointed “ SHAKEPROOF™’ stockists: 


George Boyd & Co. Ltd. 229 Buchanan Street, Glasgow C.1. 
Brown Bros. Ltd. (all Branches) 

Wm. Galloway & Co. Ltd. Blaydon-on-Tyne. 

F. Miller & Co. (London) Ltd. Rectory Road, Acton, London W.3. 
Nettlefold & Moser Ltd. (all Branches) 

Nobby Distributors Ltd. 438 Harrow Road, London W.9. 
Wordrew Ltd. 173 Princess Street, Manchester, 1. 


SB4 
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Rapid, 
high-quality 


+) ghee oe 


photoprinting 


and no ventilating system required 


The Ilford AZOFLEX Model 246 Combine printing 
and developing machine (formerly known as Model 
46/35) is designed for use in the print room of the large 
drawing office. It does not produce unpleasant fumes 
and special ventilating systems are thus unnecessary, 
making it a simple matter to move the machine to a 
e nar ina , , @ Exposure, development and print 
new position at any time. delivery synchronized for simplicity 
y of operation. 
f CRIT. As 4 ® All controls conveniently located for 
4 rapid, effortless adjustment. 
® Pneumatic-assisted handling of 
originals and sensitised material to 
obviate fatigue. 
® Complete design co-ordinated for 
exceptionally high potential output. 
®@ Excellent mechanical layout giving 
silent, vibrationless running. 
® Comprehensive maintenance service 
available at nominal cost. 




















Capacity: rolls and cut sheets up te 42 in. wide, 
Printing specd: from 2 ft. to 30 ft. per minute. 
Lamp: H.P.M.V. quartz, 3,000 watt. 
Dimensions: height, 58 in., width, 72 in., depth 
(tray extended) 80 in. Weight : approx. 1,400 Ib. 
Subject to certain conditions, the majority of 
AZOFLEX photoprinting machines can be hired 
as an alternative to outright purchase. 


ILFORD Biz as 


PHOTOPRINTING MACHINES & MATERIALS 


Full details from 
ILFORD LIMITED, INDUSTRIAL SALES DEPT. AZ18&C 
ILFORD, ESSEX. TELEPHONE: ILFord 3000 
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“STELLITE” cobalt base castings 
for high temperature use 


se of casting produces 
ntricate shapes t 

ivhest standards of 
undness, €ecurac\ 


urface finish 


onsen 


Excellent high tempera- 


ture properties 
Unlimited supplies of 
alloy available 


——— 


Competitive price 


re 


High scrap value of metal 





Te te 
DELORO STELLITE LIMITED - HIGHLANDS ROAD - SHIRLEY - SOLIHULL - WARWICKSHIRE 
DELORO STELLITE DIV. OF DELORO SMELTING & REFINING CO. LTD. BELLEVILLE - ONTARIO - CANADA 




















— + SINCE 1807 f- is OM, 


FULLER HORSEY 


SONS & CASSELL 
Lem @ Ro) 40): \'44) 10) ee he) bole), mm OME TT 0) Vest 











Rathbone 
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as clean as a Gloucester Casting 


. \ 


“As clean as a Gloucester Casting” means that Gloucester 
Brake shoe for small vehicle malleable iron castings are of high definition, 
in Malleable Iron. true to pattern, cleaner and smoother because of better 
sand practice and better fettling. 
Mould and core sands and their bonding additives are under 
constant laboratory supervision, even the very sand 
grains are sized and numbered, and consistency and distribution 
of sand are strictly controlled by a continuous 
mechanical unit. The high refractory characteristics 
prevent sand “‘burn-on” at re-entrant angles, thus greatly 
increasing the life of cutting tools during the machining process. 
The new elevator-type electric furnace anneals in 48 hours - 
—instead of the usual 7 days. It also allows greater 
control of the component during annealing, resulting 
in uniformity of metal, greater strength, and resistance to impact. 


Bearing bracket in 
Malleable Iron. Weight 34lbs. 


A typical Gloucester Malleable specification. 





Gloucester Gloucester Lamellar 
Blackheart Malleable Pearlitic Malleable 





Elongation * 18% Elongation ar 5% 
Yield Point .. I2tons Yield Point .. 24tons 
Tensile Strength 2§ tons psi Tensile Strength 35 tons psi 














SLOLHEL STEP 


‘ yy 
oo + @LOUCESTER 
Ay 


~ GOOD CASTINGS 


Gloucester Foundry Ltd., Emlyn Works, Gloucester - Telephone: Gloucester 23041 - Telegrams: ‘Pulleys’ Gloucester 


A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) 
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Wri. 


Whatever your fastening problem, 
Wiley can make a bolt for it—and 
a nut too—ask them ! 


IL make a bolt for a! 


JAMES WILEY & SONS LIMITED, DARLASTON, STAFFS. Telephone: James Bridge 2692. 





M-W.61 

























MULTIPLE DRILL HEADS 


W 
pact In DESIG 
A CORT ADJUSTABLE 


0 
x aa” wrpe DISTANCES 


Hey Multiple Spindle Drill Heads convert 
Standard Drilling and Boring Machines to High 
Production Machines permitting drilling of all 
holes in a component simultaneously, with 
production rates equal to those obtainable on 
expensive special purpose machines. 

Compact design reduces to a minimum, distance 
from drill head to machine spindle, whilst careful 
selection of material ensures an extremely efficient 
light weight head. 

Heads are available with any number of spindles, 
covering a wide range of sizes 
MAXIMUM PRODUCTION ON DRILLING, REAMING, 
TAPPING AND SPOT 
FACING OPERATIONS 












We also manufacture Rotary 
Cam and Profile Milling 


ENGINEERING CO. LTD. pepeieapnasiinennens. 
HUE MT cnc racing ane Cencring 


Machines, Special Machine 
Tools for High Production. 
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Around the world... 


TT cars ave + with 


timing —— 





MORSE CHAIN DIVISION 
BORG-WARNER LIMITED LETCHWORTH - HERTS - TEL: LETCHWORTH 217 


MANUFACTURERS OF AUTOMOTIVE TRANSMISSIONS, TORQUE CONVERTERS, 
ONE WAY CLUTCHES, MORSE CHAINS AND HARTCLIFFE CHAINS 
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AND Now 
EVEN MORE 


RuGGeY, 












tt / 





Various brake widths 
available. 
Ratios up to 15 to 1. 








IO ton 
Axle 


THE MOSS GEAR CO. LTD., CROWN WORKS, TYBURN, BIRMINGHAM 24. PHONE: ERDINGTON 1661-6. GRAMS: ‘MOSGEAR, BIRMINGHAM’. 





We supply a front axle to match. 





+ CHASSIS SUSPENS 
+ ENGINE SUSPENS 
+ TRANSMISSION 

+ STEERING 

+ VALVES 


+ With, Ong 


AIR TRAINERS LINK LTD., with conside-able experience of D.C Analogue computation, now 
offer a computer to analyse or simulate four-wheeled vehicle suspension systems. It displays the 
accelerations found at various points on the vehicle and its suspension which result from simulated 
road surface disturbances. The fitting of a patch-board caters for the solution of other dynamic 
problems, particularly those involving non-linearities. WRITE FOR FULL DETAILS to— 


AIR TRAINERS LINK LTD 





T ROAD 
A Fee EO BURY nO a ce | 





Phone: AYLESBURY 4611/7 Telegrams: “ TRAINAIR " AYLESBURY 
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You can bend 
Bowater Board rhat’s with the help of a bit of steam, of course, but you 


: can get less spectacular radii by bending cold or with moisture. 

lo a I : radi Us / This tremendous flexibility points the way to all sorts of new 
uses for Bowater Board. You can see three of them below: in each 

case, Bowater Board was cheaper to buy than traditional materials 

it has not increased in price since pre-war days and easier to 


work with. Result—the finished product worked out cheaper too. 





Imagine how wr FF eahinite -dernine aeeeeanne” ae 


you could 





»z) Bowater Board-# 


yp Y 3 Like a booklet and some samples to start you thinking ? Write to: 


BUILDING BOARDS DIVISION, BOWATERS SALES COMPANY LIMITED, 
BOWATER HOUSE, KNIGHTSBRIDGE, LONDON, S.W.1. KNIGHTSBRIDGE 7070 
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Progress is Habershon’s greatest product 


The installation of the new Sendzimir Planetary Hot Rolling this revolutionary new mill produces hot rolled strip of a 
Mill—one of only three operating in Europe—is a con- quality which enables hot rolled material to be provided 
vincing demonstration of the progressive outlook held at to cold rolled tolerances with a good surface finish and a 
Habershons. By single ipass reductions of more than 90%, minimum of scale. 


Habershon STEEL STRIP AND SHEET 


J. J. HABERSHON & SONS LTD., ROTHERHAM. Telephone : 2081 (6 lines) 
LONDON : Enterprise Works, Angel Rd., Edmonton, N.18. Tel: Edmonton 5081. BIRMINGHAM : Daimler House, Paradise Street, 1. Tel.: Midland 1966 


Single unit comprising 
12 volt Motor driving E.240 


Exhauster complete with 
Solenoid and Base plate 









ONL FILLER 


PRESS TOOLS | secs summer 


— E240 EXHAUSTER - BASE CASTING 
















a A LT / 1 
—— {wera tm | oe 
GAUGES 
JIGS, ETC. 
"Phone : 
3678 








STATION RD (EAST), HORLEY, SURREY | FEENY & JOHNSON LTD 


A.I.D M.O.S. AND ADMIRALTY APPROVED 134/136 EALING ROAD, WEMBLEY, MIDDLESEX 
one wie Sutin Telephone: WEMbiey 4801/2 Telegrams: Feejohn, Wembley 


DHB/7488 
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Give yourself a pat on the back!! 


Your decision to use Brook for power drives is prompted undoubtedly 
by your knowledge of our products and “after sales” service. When 
you need electric motors, remember too that Brook service is world- 
wide in its scope. A valuable help if you export! Horse power range 
extends from 1/25th to 600 h.p. 










BROOK MOTORS LIMITED (a 
HUDOERS FU ieee eee 2 8 eee AND CONTROL GEAR 





58/6 
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CLANCEY 


CAST-IRON CHILLED-FACED 
VALVE GUIDES TAPPETS 





~ G:CLANCEY L'®+ BELLE VALE - HALESOWEN 


rELEPHONE: CRADLEY HEATH - 69411-2-3 








DESIGN or 


ACCIDENT... 


THE BRITISH 
WIRE THREAD INSERT 


Whether for incorporation in a new design or for renewing a stripped 
thread, Cross wire thread inserts are simple, accurate and effective. 
Normally made in high carbon steel, hardened and tempered, they 
are also available in stainless steel for ferrous applications (not 
recommended for use with light metals), and in bronze for non- 
magnetic service. Send for full particulars. B.S.F., metric, 

B.S.P., B.A.; Whitworth, Unified, etc. 


ICROSS{ MANUFACTURING CO. (1938) LTD., BATH, SOM. 
Phone: COMBE DOWN 2355/8 - Grams: ‘CIRCLE’ BATH. 
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No. 760. 3 doz. As- 
sorted Light Com- 
pression Springs. 1” 
to 4” long, 22 to 18 
S.W.G., }° to }’ 
diam. 6/6 each. 


“If only | had an 18G * 


wy 
adaaeait 


Ving 






No. 98A. 3 doz. As- 
sorted 1” to 4” long, 
4” to }?” diam., 19G 
to 15G 5/6 each. 









No. 757. Extra Light 











No. 758. Fine Expan- 
sion Springs. | gross 
Assorted 4” to [’ 


diam., 4” to 2” long, 
27 to 20 S.W.G. 
15/- each. 









Compression, | gross No. 388. 4 gross As- 

Assorted, 4” to %& sorted Small Expan- 

diam., 4" to 24” long, sion Springs. }” to 
27 to 19 S.W.G. 14”, 18G to 21G. 

15/- each. 9 6 each. 

No. 466. 4 gross As- 


sorted Small Expan- 


sion Springs }” to 14” 
long, 3/32” to 3/16” 
diam.. 21G to 24G. 

6/6 each. 














No. 1024. 20 Compression Springs 
12” long. }” to 4” diam., 24G to 18G, 
suitable for cutting into shorter lengths; 
and 30 Expansion 14” to 12” long, 
5/32” to §” diam., 22G to 16G 

24/- each. 





expansion spring!” 


There he is—-stuck for a vital spring, the job 
hung up, all because he can’t put his hand 
on the very thing needed to finish it. 

Don’t be caught out like this—make 
practical use of TERRY’S BOXES OF 
ASSORTED SPRINGS where you'll find 
the exact spring you need for a thousand 
and one propositions. These handy boxes 
hold a wonderful variety of springs of every 
kind 


light, long, short, in the gauge you want 


compression, expansion, heavy, 


just when you want it. 
Why not let us send you our fully illustrated 


list of BOXES post free? 


HERBERT TERRY & SONS LTD 


Redditch, Worcs. 


(Makers of Quality Springs, Wireforms and Presswork 
for over 100 years) 


Have you a Presswork | x/Interested in Springs? Ninth 


93 


Cut production costs with Terry Wire 


CIRCLIPS (Square Section) 


problem? If so let us have it 
and we'll help to solve it 


Editon of “Spring Design & 
Calculations” — post free 12/6 


We can supply from stock in sizes from }” to ’. for you 











4.7.27 
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Manufacturers’ Enquiries only 

MANUFACTURERS OF JOINTS 
& GASKETS FOR ALL TYPES OF 
1.C. ENGINES & POWER UNITS 


Specialists in the quantity production 
cf small metal pressings. 






THE COPPER & ASBESTOS WASHER CO. LTD. 


LEIGHSWOOD INDUSTRIAL ESTATE, NORTHGATE, ALDRIDGE, STAFFS. 
Telephone: ALDRIDGE 52951. 









new and revised edition 


AUTOMOBILE 
ELECTRICAL 
MAINTENANCE 

















By A. W. JUDGE, A.R.C.Sc., etc. 
Up-to-date 4th edition. A comprehensive 
guide for service engineers and private 
motorists. Beginning with a description 
of the individual circuits which 

comprise the complete system, it shows 
how these are combined and gives 

typical wiring diagrams. The main part 
of the book is devoted to detailed 
accounts of the electrical components and 





Phosphor 
Bronze Rods 


from }” solid to 4” solid or cored 
Also Centrifugal Cast and Chill Cast 









Range of sizes from 4” solid to 114” cored accessories. Information is provided 
* 100% fault free % Super finish and quality on every possible source of trouble and 
% Any length up to6 ft. | % Dimensional accuracy 

Send today for full details 


THE EUR SMELTING CO. LTD. 


its remedy. Illus. From booksellers, 
15/6 net. 


PITMAN 
Parker St., Kingsway, London, WC2 
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MOTOR PRESSINGS LTD. 
WOLVERHAMPTON 
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a 
load 

of 
mischief? 


Were it not for John Thompson 
pressings, many a truck would 
collapse like a heap of wet sand 
under misplaced and badly 
distributed loads. Stress and shock 
are specialised studies with us. 
The overcoming of the various 
problems connected with them allows 
us, at design stage, to ensure a 
high strength-to-weight ratio in 
quantity produced pressings and 
fabrications. 


s 
< 
z 
o 
- 
~ 


~ 


SCIENTIFIC PRESSINGS 
FOR ALL TRANSPORTATION 
INDUSTRIES 














many 1955 & 1956 
vehicles 





* Still available 

VOLUME 1 : By Post 66s. Od. 
VOLUME 2 : By Post 44s. 6d. 
VOLUME 3 : By Post 52s. 6d. 











Viinim A colume 
of essential data 
not available from 
any other source 


Providing complete maintenance information on 40 British 1955 & 1956 cars 
and commercial vehicles, this book contains details unobtainable from any 
other publication. Based on personal research among manufacturers, it is an 
essential source of knowledge for every service engineer and repairman. 


Vol. 4 includes 22 eight-page Data Sheets concerning vehicle and engine 
servicing—18 four-page Sheets dealing with components—new “‘exploded”’ 
views of all major parts—specially compiled conversion and reference tables. 
It will pay for itself as it speeds your work through—however few repair jobs 
you tackle! 


From small saloons to six-ton trucks, from oil seals to overdrives, this unique 
guide covers every major overhaul, maintenance and tune operation. With 
Vols. 1-3 of the series, it forms the world’s most comprehensive reference for 
the servicing of post-war British vehicles. 


SUPPLIES STRICTLY LIMITED — — ORDER NOW: @2 176 
By post 60s. in United Kingdom only 


TRADER PUBLISHING CO. LTD., DORSET HOUSE, STAMFORD ST., LONDON, S.E.1. 





all types of PRESSINGS | H/GH GRADE MACHINE FILES 


SPring from this new 
Prin FACTORY 


capacity to 
produce 
Springs and 
Pressings of all 
types and sizes. 


Maybe we can help you 


CLARKES (REDDITCH) LIMITED 


SINEW WORKS REDDITCH 
Telephone : REDditch 100 





Swiss Type Machine Files 
61 Sizes, 4, 5 and 6 inches long for 
THIEL Ill and other Filing Machines 


.. Also 8 inches long for larger Filing Machines 


= ‘| 
FLAT SQUARE TRIANGULAR 
Bastard Cut Bastard Cut Bastard Cut 
PRISM -<tift— & _ 
Smooth ROUND HALF ROUND 
Cut Bastard Cut Bastard Cut 
f FLAT 
FISHBACK KNIFE EDGE Round Edge 


Smooth Cut Smooth Cut Smooth Cut 


Diamond Impregnated Files for WRITE TODAY for 
hardened steel and tungsten- details of complete range. 
carbide are also available. 


WELSH HARP, EDGWARE RD, LONDON, NW2 RO C KW E L L 


TEL: GLADSTONE 0033 wel BRB ihe 


Also at BIRMINGHAM - Tel: SPRINGFIELD 1134/5 - STOCKPORT - Tel: STOCKPORT 5261 
TF GLASGOW - Tel: MERRYLEE 2822 
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FLEXIBLE COUPLINGS 


NON-BONDED 
RUBBER CRANKSHAFT DAMPERS 


Acombined damper and pulley unit means lower 
costs on automobile applications. Increased 
reliability and freedom from bond failures. 
Designed to suit individual requirements, 


Our Engineers are at your disposal 
to discuss these units in relation 
to your particular problems. 


viscous 
CRANKSHAFT 
DAMPERS 


TURBOCHARGERS 


Of advanced SCHWITZER design. With a 
background of proved reliability in the field. 
Largest number in service. Available in eleven 
standard models. 


THE YY 


HUAVAU 


ENGINEERING CO. LTD., TURNBRIDGE, HUDDERSFIELD 


TELEGRAMS: HOLSET, HUDDERSFIELD 


TELEPHONE: HUDDERSFIELD 7480 
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NN 
pu 


Mo BOLTS 6 NUTS 


B. PRIEST & SONS LTD: otp nit - stares - Enc. 


Telephones: CRADLEY HEATH 66501/4 


Telegrams: “BOLTS OLD HILL, CRADLEY HEATH" 











Lead 


in 


Bearings 


The Technical Personnel of 
The Lead Development Association 
are available at all times to assist 


in your problems 


LEAD DEVELOPMENT ASSOCIATION 
18 ADAM STREET, LONDON, W.C.2 
TELEPHONE: WHITEHALL 4175 

TELEGRAMS: LEADEVEP, RAND, LONDON 








IF YOU WANT 
THE FINEST RADIATORS 


Then go to the specialists — Marston 
Excelsior. Radiators, in light alloys and 
in copper, are just some of the many 
different components that Marston de- 
sign and fabricate. The highest standards 
of design, based on years of specialist 
experience, are represented in all these 
Marston’s products, which are renowned 
for their utmost efficiency and outstand- 
ing reliability. Marston radiators are 
in front of the finest. 











MARSTON EXCELSIOR LTD 


(A subsidiary company of Imperial Chemical Industries Lid.) 


WOLVERHAMPTON & LEEDS 


Tel: Fordhouses 3361 or Leeds 637351 


MAR,238 
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CUT HERE 


(ADVERTISEMENT 


Electrical Aids in Industry 


Induction Heating - 2 


The broad principles involved in the use of 
induction heating for melting and processing 
metals have already been dealt with in this series 
(Data Sheet No. 2). In order to make a critical 
examination of its possibilities, however, the 
potential user should be aware of certain technical 
factors which must influence his decisions. 


Induction heating, of course, demands the use of 
alternating current which is available from the 
public supply at a frequency of 50 cycles per 
second. Higher frequencies, however, are desirable 
for certain applications and can be obtained by 
means of the appropriate conversion equipment. 
Frequencies can therefore be considered in three 
categories : 

Mains Frequency 
(direct from mains)—§0 c.p.s. 
Medium Frequency 
(machine generator)— 50-10,000 c.p.s. 
High Frequency 
(electronic generator)—up to about 2,000,000 c.p.s. 


Mains Frequency 

This needs no conversion equipment; it is particu- 
larly suitable for melting large pieces of scrap and, 
owing to the vigorous stirring forces produced, is 
excellent for alloy making. It has the merit of low 
initial cost compared with the high frequency 
method of melting, but is not so suitable for the 
production of high grade steel. Mains frequency 
induction heating is also useful for stress-relieving 
of welds in pipes and vessels, heating of chemical 
vessels, pipelines, injection moulding machines and 
press platens. 

A typical example of the use of mains frequency is 
the coreless induction melting furnace which can be 
connected direct to the public 3-phase supply. Such 
a furnace rated at 120 kW, with a holding capacity of 
2,240 Ib., will give a throughput of 5,000 Ib. per hour 
of hot cupola metal superheated from 1,350°C 
to 1,450°C. 


Medium Frequency 

Motor generators ranging from 10 kW to 1,500 kW or 
more at frequencies up to about 10,000 c.p.s. are 
widely used for heating for forging, melting from 
100 Ib. to 10 tons, hardening, annealing, etc. A bank 
of capacitors maintains a high power factor during 
the heating cycle. 











Another form of generator for frequencies of I to 2 
ke.p.s. and powers around 250 kW, useful for forge 
heating and melting high temperature aircraft alloys, 
is a 6-anode steel tank mercury arc inverter. 


High Frequency 


Metal hardening and metallurgical processing are 
best handled by high frequency induction (up to 
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about 2,000,000 c.p.s.), particularly when a very thin 
case is required or when the section of the work- 
piece is too small to heat satisfactorily at medium 
frequency. These high frequencies are produced 
either by an electronic h.f. generator or a mercury- 
gap h.f. generator; high frequency induction can 
deal efficiently with such jobs as hardening lawn- 
mower cylinders and cutters, bars and axle shafts. 


The choice of frequency depends upon the 
metallurgical requirements and the size of the 
component to be treated. The following table gives 
the practical relationship between size and fre- 
quency, and may be used as a guide to the choice of 
generator, subject to metallurgical considerations. 


Optimum Value 


FREQUENCY C.P.S. 3,000 10,000 500,000 | 2,000,000 


MIN. DEPTH OF 7 e | 
060 | ) 20 in. 
HARDNESS POSSIBLE | ~~ 040 in 020 ia 010 in 


Practical Values 


MIN. DEPTH 150- 100- 030- 015- 
HARDNESS EXPECTED 200 in 150 in 050 in 030 in 


MIN. DIA. SURFACE 
HARDENING 2° &over I to} 4" to 2” wor 
THIN CASE 


. . 4 
MIN. DIA. SURFACE ose 
HARDENING 2” &over| 2° & over | I" & over suitable 
DEEP CASE | 


MIN. DIA. THROUGH - F - > * - not 
HARDENING I" &over| fto2 rot suitable 


These are of course very approximate since they also 
depend on metallurgical considerations 


Power required for H.F. Induction Hardening 
The high frequency power required per sq. in. of 
hardened surface depends upon the amount of metal 
behind the surface. Higher powers and shorter heat- 
ing cycles are necessary for thin cases and when the 
thickness of metal behind the surface is small. 


0.03" to 0.04" requires 1 sec. 
or less at 10 kW or more 
per sq. in. 


0.1" to 0.2" with a large 
mass of metal behind the 
surface, requires 10-60 secs. 
at 2 kW per sq. in. 


o0000 @ 
@mmoouo0do;7 


Through hardening requires 
10-12 kWh per Ib. 


cCoOoCoC°oge 





For further information, get in touch with 
your Electricity Board or write direct to the 
Electrical Development Association. Ex- 
cellent reference books (8/6, or 9/- post free) 
are available on electricity and productivity — 
“Induction & Dielectric Heating” is an 
example. 

E.D.A. also have available on free loan a 
series of films on the industrial use of 
electricity. Ask for a catalogue. 


Issued by the Electrical Development Association, 
2 Savoy Hill, London, W.C.2 sis 








Shape your 
thoughts with.. 


MDURAGLAS 


Duraglas fabrics and mats are available in 
qualities suitable for a multiplicity of 
purposes and their application in the field 
of reinforced plastics might well prove the 
answer to vour problem. Why not 
consult us? 


rot Te ial i 4 7 
ae ate al - . 
——— x SEND FOR’ TECHNIC4E LITERATUR i 


TURNER BROTHERS ASBESTOS CO. LTD. ROCHDALE ENGLAND 


ER & NEWALL ( 







dm.TAS7 










PUSH-PULL 


(DASHBOARD) 


CONTROLS 


UST 379 STRAIGHT 


LENGTHS 
FROM 
4” TO 
3” BORE 





CATALOGUE & PRICES ON APPLICATION 





te eens canuenan. | Ge «=RUOBER CO. LTB 


* 
— HERMETIC WORKS - RYLAND ST + BIRMINGHAM [6 
PHONE EDGBASTON 0985/4 Sstabiished 1895 GRAMS HEAMETIC.BIRMINGHAM 
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FOR SHAFTS ROTATING AT HIGH SPEEDS 


Ensure 100% OCCLUSION. Specially designed and produced for the purpose — Weston 
IMPAX Seals are established for use on high speed rotating shafts, coupled with high 
fluid temperatures and pressures. A new series has been developed, using the most ad- 
vanced materials to keep pace with the quickening tempo of modern machine operation. 


vw 


CUARLES WESTON & CO. LTD. 


Irwell Bank Works, Douglas Green, Pendleton, Salford, 6 


Ler: [eee oa ellale! 459° 
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Are you sure... 





Automootle Crigincer, seurmary 2777 


that this picture shows a 
clutch of turtles’ eggs ? 
you’re not too sure.* 


Maybe 


But one thing you can be sure 
about—the Suffolk Iron Foundry has 
the answer to any welding problem. 
Our team of highly-qualified 
technicians is always available. With 
their fleet of vans specially equipped 
with the latest oxy-acetylene 
apparatus they can solve your 
problem on the spot. 

All you have to do is ring 
Stowmarket 183. 


*(The “eggs” are really the heads 
of matches) 


SUFFOLK IRON FOUNDRY (1920) LIMITED, STOWMARKET, SUFFOLK. 








BIHEXAGON 
SQUARE 
BISQUARE 
IN ALL DRIVES 
HAND OR IMPACT 












JENKS BROTHERS LIMITED 
Britool Works, Bushbury, Wolverhampton. 





WHERE THERE’S A RUG G ED JOB 


THERE’S EVERY REASON FOR 


SINTERED METAL 
FRICTION MATERIALS 


Second to none for 
OPERATIVE SMOOTHNESS 
FRICTIONAL STABILITY 
LONG WORKING LIFE 
RAPID HEAT DISSIPATION 





Manufactured by SINTERED PRODUCTS LTO 
Sutton-in-Ashfield, Notts. 


Sole Distributors: SMALL & PARKES Ltd 


HENDHAM VALE WORKS - MANCHESTER 9 
COLtyYHurst 2511 
London Office: 76 Victoria Street, $.W.! - 
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any apparently effortless 


years of experience lie behind 
performance. 




















And so it is with springs. 


It 


s taken for granted that Salter 


Springs will keep on and on, 



































doing their job with smooth 
precision — indefinitely. 


But 





























it has taken nearly two 


centuries of skill and devotion 


ta reputation 


feve sogrea 


to ach 


for reliability that— ironically 
enough-—the greatest compli- 
ment paid to Salter Springs is 
that you can forget them! 


FOR TOP PERFORMANCE — SPECIFY 





sssssrseess: 
3333553: 












































SALTER 


THE ALL = ACTION 






















































































































































































SPRINGS 


ENGLAND. 


WEST BROMWICH 


GEO. SALTER & CO. LTD. 





Established 1760 
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YOU NEED THIS 


Illustrated: The RS3. VMD A.E. in. cap. 


air-operated machine on cabinet base. 


We make the widest range of rivet spinners on the market. They 
are universally used in the manufacture of every type of component 
for the Automobile Industry, especially where a neat appearance is as 
important as a well-formed head. Send us a sample of the product you 


make and we will advise you on the best machine for the job. 


TURNER 


MACHINE TOOLS LTD 


i 63-68, PRINCIP ST., BIRMINGHAM, 4 





Tel: Aston Cross 2244, 















We invite you to send 
for our sales folder 
which explains why 
MITRE precision Drop 
Forgings help to step up quality and 
production and reduce costs. 


A. J. VAUGHAN & CO (MITRE WORKS) LTD 


WOLVERHAMPTON ROAD WILLENHALL, Staffs. Phone 486/7 
ELLA LLL EE  EELTE LE COLO 
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ANTI- 
CLOCKWISE 
ROTATION 

(ON REQUEST)* \ 


y clockwise \ | 


i loke wdlel, mam 
(STANDARD) 4. 


Ole) 


CLOCKWISE 


ROTATION 
7R 





@ coolant pumps 
e hydraulic transmission systems 
by fitting 


EERSETX 0) Flexibox) MECHANICAL SEALS 


Write now for full information to 
FLEXIBOX LIMITED - NASH ROAD - TRAFFORD PARK - MANCHESTER 17 
Telephone: Trafford Park 1477 - Telegrams: Fiexibox Manchester Telex 
Agents and representatives in all parts of the world 
Associated companies in U.S.A., France and Germany 
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Shell 
Rotella 
Multigrade 


Oils 





FUEL SAVING 


Extensive bench 

and field tests showed 
that Shell Rotella 
Multigrade gives a 
really worthwhile 
saving on fuel. 


REDUCES 
ENGINE WEAR 


Shell Rotella 
Multigrade flows freely 
the moment the 
engine starts and gives 
immediate engine 
protection. 


PROLONGS 
BATTERY LIFE 


Because Shell 


Rotella Multigrade 
makes starting 
easier it reduces 


load on batteries. 






Shell Rotella Multigrade Oils 
new Oils from the world-famous Shell Rotella 


d 


the entirely 


range—are proving a big success. Reports 
show that operators are switching to Shell 
Rotella Multigrade. And no wonder! Shell 
Rotella Multigrade gives these added ad- 
vantages over other oils: 


ELIMINATES 
SEASONAL 
OIL CHANGES 


Shell Rotella 
Multigrade has an 
extended viscosity 
range —one oi] only — 
summer and winter. 


THERE ARE TWO SHELL ROTELLA MULTIGRADE OILS 


Shell Rotella T Multigrade 10W/30—/for engines that need ‘‘Supplement 1" lubricating oils. 





SPECIAL 
BONUS FOR 
MIXED FLEET 
OPERATORS 


Shell Rotella Multigrade 
is suitable for both 
petrol and diesel engines. 
This means mixed 

fleet operators need only 
buy one oil for 

all their vehicies, 


Shell Rotella Multigrade 10W/30—for engines that do not need such a high additive ievel oil, 


Shell Rotella Multigrade Oils 


LEADERSHIP IN LUBRICATION 
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‘CORRUB 


CORK RUBBER 


A New Resilient ala Material 
for Exacting Applications 


Coopers Corrub is a high-grade Cork and Synthetic 
Rubber composition. It is dimensionally stable and has a 
good solvent resistance. 


Corrub combines the compressibility of Cork and the 
recovery properties of Rubber, without the ‘‘side-flow’’ of 
Plain Rubber. It has excellent resistance to fatigue and is 
therefore ideal for applications subject to frequent opening 
and resealing. 


Corrub is available in various grades and thicknesses to 
SPEC. DTD762. 


COOPERS MECHANICAL JOINTS LIMITED 


LIVERPOOL ROAD, SLOUGH, BUCKS. Telephone 24511/5 





COOPERS’ TECHNICAL ENGINEERS ARE AVAILABLE FOR CONSULTATION AT ALL TIMES 
set 
REINFORCED 
GLASS-FIBRE 
PRODUCTS 





F 


SUPPLIERS TO THE MOTOR, AIRCRAFT & ELECTRICAL TRADES. 
COMPLETE MOULD MAKING FACILITIES AVAILABLE. 


Enquiries to: 


ALBANY AERO ACCESSORIES LTD. 


ALBANY ROAD, WOLVERHAMPTON. PHONE: 24913 & 22047 
























































Dunelt | 
By Donald H. Smith, M.1.MECH.E. 12th Edition. 
In special a se This standard handbook includes reviews of nearly all aut 
uto- 
SPECIAL CARBON motive-type diesels in current use in Britain, U.S.A., the 
STEELS Dominions and on the Continent. Engines for road, railway 
purpose and marine service, for tractor and for many industrial pur- 
Black rolled, bright drawn or smooth poses are discussed. In addition, chapters dealing with the 
ground, in heat-treated or unheated theoretical and practical aspects of the diesel as a power 
| conditions. Free steels, heat- unit are included. 
step —_ steels, die steels, shear blade 
Soe ies ca bees al toe 82°54". 254pp. 210 illustrations. 12s. 6d. net. By post 13s. 7d. 
DUN ORD Ere Wale eEameEnE LTD Chia wal kde frm: 
Tele 1" yf J 4 “Blooms, Sheffield, 9”. The Publishing Dept., Iliffe & Sons Ltd., ILIFFE 
Office: 25 Burlington Chambers, 118, New St.. 2 Dorset House, Stamford St., London, S.E.1 : 
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4-speed, close-ratio, synchromesh 
gearbox for maximum engine 
torque 150 Ib.ft. 


You can buy this invisible quality with 
every David Brown unit. The $430 gear- 
box and 8} rear-axle unit for instance have 
been proved together over a long period of 
high-speed racing, where the stresses of 
many years of normal service are crowded 
into 24 hours or less. 


Send for details of these units in the 
confident knowledge that, in addition to a 
first-class specification, you will be offered 
a thoroughbred, race-proved team of 
matched components. 
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The real quality of any automobile trans- 
mission component is invisible. 


Careful design, first-class materials, accurate 
manufacture and inspection all affect the 
service you will get but efficient, long and 
trouble-free life depends primarily on the 
invisible quality, the rigorous and exhaustive 
testing of the production components under 
actual operating conditions. 


spiral bevel rear-axle unit, matched 
with the $430 gearbox and offering 
a choice of ratios 


“DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEAR DIVISIONS 
PARK WORKS HUDDERSFIELD 


109 








Classified Advertisements 


RATE 4d. 


PER WORD - 


MINIMUM 4/- 


Each paragraph charged separately. Box number 5 words plus 1/- 
Advertisements for the March 1959 issue should be to hand not later than first post 25th February 
(No responsibility accepted for errors) 


FOR SALE 


BAYS of brand new adjustable Steel 
Shelving, 72 in. x 34 in. wide x 12 in. 
deep, stove ename rk green, sent un- 
assembled, six-shelf bay, £3 15s. Od. 
delivered free. tity discounts. N. 
~~ anneal Steelw a Heywood, Lancs. soy 


100 


MACHINERY FOR SALE 


PETTINGELL, Quickwork & Yoder Power 
ishi ers for sale. To fix on wall 
or column. pth of gap 33”. Adjustable stroke. 
Treadle clutch. Photo and details from F. 
Edwards Limited, 359 Euston Road, London, 
N.W.1, or 41 Water Street, Birmingham, 
[5679 


PATENTS 


ATENT No. 682496, “Fuel Injection for I.C. 
es,” for sale or licence. Apply: 

Chatwin & Company, Chartered Patent Agents, 

253 Gray’s Inn Road, London, W.C.1. [5678 


THE Proprietor of British Patent No. 700846, 
entitled “Vaive Seat Insert Construction for 
Internal Combustion Engine,’’ offers same for 
licence or otherwise to ensure practical working 
in Great Britain. Enquiries to Singer, Stern & 
Carlberg, 14 E. Jackson Blvd., Chicago 4, 
Illinois, U.S.A. [S680 


PLANT FOR SALE 


SEEST Machines, new and unused, held for 
customer who has failed to complete: 
(CRANKSHAFT Grinder, Type V, 16” x54”; 
cost £1,195. 
T cae Head Connecting Rod _ Borer; 


GELF- ‘CENTRING Line Borer, 60” x 24” x 4” 


cost £789. 
CCEPT £1,500 for the three. Valcrad 
Engineering Co., 1-3 London Street, Chertsey. 


[S681 


cost 


TUITION 

-M.L.M.L, City & Guilds, A.M.I.Mech.E., 

etc., on “No Pass-No Fee” terms. Over 95% 
successes. For details of Exams and Courses in 
all branches of Auto, Diesel, Aero, Mechanical 
Eng., etc., write for 148- a Handbook—Free. 
BLE.T. (Dept. 643), 29 Wright’s Lane, London, 
8. 


BOOKS 
Re hie bate in Mass Production. 


By A Seng. ), A.M. Inst.W., 
and T. Watson, M. Inet. Wi The ground covered 
by this 


book ranges from the first principles 
of each process to its scientific application in 
“yo RL yd reference is made 


mass 
to des’ ents. 21s. net 
from Rb ny . te 1d. by post from The 
Publishing Dept., Dorset House, Stamford Street, 
London, S.E.1. 





COTTON BAGS 


FOR SPARE PARTS, Etc. 


Walter H. Feltham & Son Ltd 
imperial Works, Tower Bridge Road 
Telephone: HOP 1784 LONDON, S.E.1 











& For automatic and capstan precision 
parts—in any metal —to your own speci- 


fications . . . consult the specialist machinists. 
LF.V., DAL, D.l.Arm., A.R.B. Fully 
Approved 


“REPETITION 
BAR ty ---- 





M.C.L. & REPETITION LTD. 


POOL LANE - LANGLEY - BIRMINGHAM 








HIGH STRENGTH 


























London: W. Kel 
Bamber & Co. Lr 
70 Victoria Se. $.W.1 
Tel: Abbey 6860 

N.E. Coast: Fasteners 
Led., 2 Hall Sc., Bar- 
nard Castile, County 
Durham. 


(  e 


ALTRINCHAM STREET, MANCHESTER, 1. 
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BOOKS 


YAS Welding and Cutting: A Practical Guide 
to the Best T: ues. By C. G. Bainbridge, 
a . Mech.E., M.Inst. A comprehensive text- 


roviding practical information on ost 
the _whole range of available s welding and 
ing equipment, methods and processes. In- 


nae to the practical welder as well as to 
—_ responsible for gas welding and cutting 
rations involved in the fabrication and repair 


-- industrial eq ent. Price 15s.net. By post 

16s. Od. From booksellers or from The Pub- 

lishing Dept., Dorset House, Stamford Street, 

London, S.E.1. 

Aad or Nomograms. By A. Giet. Trans- 
on from the French by H. D. Phippen = 


ead. Most engineers have made use 
tt at some time in their careers, — 
are fully alive to the fact that they are a very 
convenient tool when the same formula has to 
be solved repeatedly for several sets of variables. 
It is fair to say, however, that only a small 
proportion of even those who habitually employ 
nomograms know how to construct them for 
their own use. Most of the comparatively small 
literature on the subject is written for mathe- 
maticians and is extremely difficult for the 
practical engineer to comprehend. This book is 
essentially practical, and not only demonstrates 
the many and varied applications of the abac or 
nomogram, but shows how even those without 
highly specialized mathematical knowledge may 


construct their own charts. 35s. Od. net. From 
all booksellers. By st 36s. Od. From the 
publishers: Iliffe & s Ltd., Dorset House, 


Stamford Street, London, S.E.1. 


QTEELS in Modern Industry: A Comprehen- 
7 sive Survey by 29 Specialist Contributors. 
General Editor Ww. E. Benbow. An invaluable 
guide for gir d rs and draughtsmen; 
it specifies the steels best used in various engin- 
eering applications (bearing in mind the present 
need for economy), describes their general and 
special properties and characteristics, and how 
they may be surface finished for anti-corrosive 
and other purposes. 42s. net, from all book- 
sellers. By post 43s. 9d. from The Publishing 
ort” Dorset House, Stamford Street, London, 
.E.1. 








AUTOMOBILE Efficiency: Maintaining Per- 
formance with —g > Tom ET AMIM By 
me 3. wson Helme, A.M. 
Intended for managers .- © aeatiaces in a 
smaller service stations, this handbook describes 
the establishment of a modern engine tuning and 
maintenance department, supported by compre- 
hensive electrical service. The various tests for 
tracing causes of poor performance, fault-finding 
in all parts of vehicle electrical equipment, a 
recommended system of electrical workshop 
practice, organization of a battery-charging ser- 
vice, and such matters as publicity methods, 
charges, operating am economical schedule of 
work, etc., are all covered im detail. 10s. 6d. net 
from all booksellers. lls. 3d. by post from The 
Publishing Dept., Dorset House, Stamford St., 
London, S.E.1. 








MEK-ELEK Engineering Ltd. 
17, Western Road, Mitcham, Surrey. 
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both NEW and USED. Gand for gardieutans 


SHEET METAL MACHINERY » MACHINE TOOLS - WOODWORKING MACHINERY 
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EDWARDS HOUSE, 
359-361, — =. LONDON 
Phones: EUSton 4681 & 3771 

and Lansdowne House, 
41, Water St., Birmingham, 3 
CENtral 7606-8 
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Wellworthy ALESFIN 
armoured ring groove pistons 


... More than pay 







for themselves 






in the first year! 









The top ring groove of the Al-Fin Piston 
has an austenitic cast iron insert bonded 
to the alloy giving strength where it is 
most required. This iron bonded securely 
to the alloy during the casting of the 
piston will stand up to the most severe 
usage. That means piston life is increased 
by at least 100%. This double mileage 
saves you the cost of one overhaul and 
the, cost of another set of pistons! 


Write for leaflet A20/2 



















Isothermal Piston Design... .. 










Wellworthy use Isothermal Survey in diesel 
engine piston design to ensure: 






Correct selection of materials. 










Determination of correct running clearances. 





275 — 300°C 





Avoidance of localised hot areas. 





Correct gudgeon pin alignment. 250 — 275°C 









225 — 250°C 





That head thickness, coupled with correct 
blending into piston wall overcomes distortion 
of ring grooves. This has considerable bearing 
on blow-by and efficient oil control. 





200 — 225°C 





o> i —| 


Below 200°C 





WELLWORTHY LIMITED - LYMINGTON - HANTS 
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OPPERMAN’ 
















“ 


aise 
Measuring the lead of a right handed single 
helical lay shaft gear which has been straight shaved, 
at Opperman Gears Ltd., Newbury, Berks. 


_— 


manufacture, 


OPPERMAN GEARS LTD. 


with | Goulder equipment 


GEARS are precision tested 


For careful and exact checks of precision in gear 
OF NEWBURY * 


depend on Goulder measuring equipment. 


Designed with the greatest attention to detail and made 


from specially selected materials, 


Goulder equipment embodies 


the highest standards of accuracy and craftsmanship. 


The comprehensive range of Goulder gear measuring instruments 


includes five types of rolling ge 
s. 





and lead measuring machine 


We shall be pleased to advise on 
measurement for yout needs 


J. Goulder & Sons Ltd. 


Goulders also make 
Worm and wheel testers - Hob tester 
Pitch testers - Sine tables 
Universal beam calipers - 
Tools and gauges - 


Jigs, fixtures 


the best method of gear 
just telephone or write to: 


Aircraft components 


"ar testers, as we Il as involute 
Special machines can also be 


made for partic ular requirements. 
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If a Trailer 
is only as 
efficient as 
its brakes 


. its brakes must not only be good, but very 

good—and most of them are! But even very 
good brakes can be better and more effective 
when actuated by Clayton Dewandre equipment. 
Clayton Dewandre equipment is the most popu- 
lar in the business. It has been widely adopted 
overseas and is fitted by all British Trailer 
manufacturers. It is designed for operating in 
conjunction with the tractor braking system or 
by independent hand control from the cab, and, 
when it is desired to convert an inefficient brak- 
ing system to power brakes or to add brakes to 
a trailer not so equipped, Clayton Dewandre 
equipment can be readily adapted to suit. 
The vital necessity of brakes demands that only 
the best are good enough. Ensure that you have 
the best by fitting a ‘Clayton Dewandre’ vacuum 
or air pressure braking system to your trailers. 
Each system has variations in control and design 
to permit the most satisfactory installation, and, 
don't forget! — when considering your conver- 
sion, please supply full data regarding the 
existing brakes so that our appropriate recom- 
mendations may be made. 
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we % “Ss <"S TITANIC WORKS - LINCOLN - ENGLAND 
WA, Nk OOK F lag S | 
NY WSs. 33: TELEPHONE: LINCOLN 11305-9 
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to CASHMORES. 
tockholders of 
Wales Limited, 


“... that’s why I 
As Accredited Steel 
the Steel Company 
they have all the prot§iction 

resources of this great¥mill behind them. 
Cashmores hold comprehensive stocks 
—I’ve no need to finance large stocks 
of my own or use up valuable 
production space to store it. With 
their new Telex service and speedy 
delivery fleet you can say Cashmores’ 
stocks are my stocks—and that’s 

why it’s cheaper all round ! 

I suggest you write in for their 

stock list.” 


















CASHMORES 








ORE LIMITED 


Stockhol the Steel Company of Wales Limited 


NEWPORT - MON. 
Telephone: 66941/6 Telex: 49-248 


GREAT BRIDG 
Telephone: TIPton 





RORIA STREET, L 





London Office: 75 , S.W.1. Telephone: ABBey 4556/7/8 


SM/JC.3958 





